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The main  p u r p o s e  of  t h i s  p a p e r  is  t o  e v a l u a t e  t h e  e f fec t ive-  
ness o f  t h e  c o l l a b o r a t i o n  between t h e  I n t e r n a t i o n a l  A g r i c u l t u r a l  
R e s e a r c h  Centers ( I A R C s )  and t h e  P h i l i p p i n e  N a t i o n a l  A g r i c u l t u r a l  
Research Sys tem (NARS) w i t h  respec t  t o  i m p r o v e m e n t s  i n  t h e  
r e s e a r c h  c a p a b i l i t y  o f  t h e  NARS and i t s  i m p a c t  on p r o d u c t i v i t y  i n  
t h e  a g r i c u l t u r a l  s e c t o r .  Two p r i m a r y  s o u r c e s  o f  i n f o r m a t i o n  were 
u s e d :  ( 1 )  s e c o n d a r y  d a t a  on t h e  s t a t u s  of t h e  a g r i c u l t u r a l  
s e c t o r  a n d  ( 2 )  interviews o f  l e a d i n g  r e s e a r c h e r s  and r e s e a r c h  
a d m i n i s t r a t o r s .  
P h i l i p p i n e  a g r i c u l t u r e  h a s  grown s t e a d i l y  i n  t h e  p a s t  t w o  
d e c a d e s ,  d e s p i t e  t h e  m i n i m a l  amount  o f  h e l p  and s u b s i d y  p r o v i d e d  
by t h e  government .  R i c e ,  t h e  m a j o r  s t a p l e ,  h a s  been t h e  s t a r  
p e r f o r m e r .  S i n c e  1972,  p r o d u c t i o n  h a s  grown a n n u a l l y  by 4.5 
percent ,  o u t s t r i p p i n g  p o p u l a t i o n  g r o w t h  by more t h a n  1.5 
p e r c e n t a g e  p o i n t s .  By t h e  l a t e  19709, t h e  P h i l i p p i n e s  became a 
n e t  e x p o r t e r  o f  r i c e ,  a l t h o u g h  t h i s  s t a t u s  i s  f l u c t u a t i n g  b e c a u s e  
o f  t h e  c u r r e n t  a d v e r s e  p r i c e  s t ructure .  
Corn, t h e  n e x t  mos t  i m p o r t a n t  c r o p  w i t h  a b o u t  t h e  same 
h a r v e s t  a r e a  a s  r i c e ,  h a s  been g r o w i n g  at, a s l o w e r  r a t e ,  w i t h  
much o f  i t s  g r o w t h  fue led  by t h e  e x p a n s i o n  o f  c u l t i v a t e d  a r e a .  
Wi th  t h e  d e v e l o p m e n t  o f  new h y b r i d s  t h a t  have  much h i g h e r  y i e l d  
p o t e n t i a l ,  c o r n  c a n  b e  expected t o  be  t h e  s t a r  p e r f o r m e r  i n  t h e  
1 9 8 0 s  . 
The r e s e a r c h  and e x t e n s i o n  system o f  t h e  P h i l i p p i n e s  is 
f a i r l y  we l l  deve loped .  The NARS h a s  more t h a n  3,000 p r o f e s s i o n a l  
r e s e a r c h e r s ,  19 percent o f  whom have  MS and 8 p e r c e n t  o f  whom 
h a v e  PhD d e g r e e s .  A g r i c u l t u r a l  r e s e a r c h  i n  a l l  i n s t i t u t i o n s  i s  
approved  a n d  m o n i t o r e d  by  a c e n t r a l  c o o r d i n a t i n g  c o u n c i l  t h a t  
also s u m m a r i z e s  a n d  d o c u m e n t s  r e s e a r c h  results. The e x t e n s i o n  
v i  
s y s t e m  h a s  enough p e r s o n n e l  t o  c o v e r  e a c h  o f  t h e  34,000 r u r a l  
communities i n  t h e  c o u n t r y .  It  h a s  been s t r e n g t h e n e d  by i t s  
p a r t i c i p a t i o n  and  l e a d e r s h i p  i n  t h e  i m p l e m e n t a t i o n  o f  a series of 
n a t i o n a l  f o o d  p r o d u c t i o n  programs. 
o f  -on 
D i s t r i b u t i o n  o f  improved  ge rmplasm,  t r a i n i n g  o f  research 
s t a f f  and  d i s s e m i n a t i o n  of new r e s e a r c h  f i n d i n g s  a r e  t h e  th ree  
s e r v i c e s  o f t h e  I A R C s t h a t a r e  p e r c e i v e d  t o  b e t h e  most u s e f u l  t o  
t h e  NARS. E l i t e  ge rmplasm p roduced  by t h e  I A R C s  has  g r e a t l y  
i n c r e a s e d  t h e  genetic d i v e r s i t y  o f  b r e e d i n g  m a t e r i a l s  i n  t h e  NARS 
and  h a s  c o n t r i b u t e d  s u b s t a n t i a l l y  t o  t h e  progress  i n  v a r i e t a l  
improvement .  N e w  r i c e  v a r i e t i e s  d e v e l o p e d  a t  I R R I  h a v e  been  
d i r e c t l y  recommended by t h e  NARS f o r  c o m m e r c i a l  p r o d u c t i o n .  
Variet ies  i n  c o r n ,  sorghum and p o t a t o e s  d e v e l o p e d  by CIMMYT, 
ICRISAT and C I P ,  r e s p e c t i v e l y ,  h a v e  been tes ted e x t e n s i v e l y ,  w i t h  
v e r y  p r o m i s i n g  r e s u l t s .  
T r a i n i n g  o f  NARS s t a f f  by I A R C s  h a s  b e e n  g r e a t l y  a p p r e c i a t e d  
because o f t h e  r e l e v a n c e  o f t h e  p r o g r a m  a n d  t h e  e x p e r t i s e  o f t h e  
t r a i n i n g  s t a f f .  
R e s e a r c h  f i n d i n g s  t h a t  h a v e  been a p p l i e d  by t h e  N A R S  i n  
s o l v i n g  l o c a t i o n - s p e c i f i c  p r o b l e m s  are:  ( 1 )  p r o p e r t i e s  o f  
submerged  paddy s o i l s ,  (2) r e s e a r c h  m e t h o d s  f o r  on- farm t r i a l s ,  
( 3 )  c r o p  i n t e r a c t i o n  i n  i n t ens ive  c r o p p i n g  and  (4) b r e e d i n g  
methods .  
W h i l e  t h e r e  i s  n o q u e s t i o n  a b o u t  t h e  u s e f u l n e s s  o f  IARCs to  
t h e  NARS, s i m i l a r  s e r v i c e s  a r e  also a v a i l a b l e  f r o m  o t h e r  
i n s t i t u t i o n s .  I t  is not  c lear ,  t h e r e f o r e ,  i f  s i m i l a r  p r o g r e s s  i n  
t h e  N A R S  c o u l d  h a v e  been  o b t a i n e d  i f  t h e  I A R C s  d i d  n o t  exist .  
F u r t h e r m o r e ,  t h e  P h i l i p p i n e  N A R S  o f f i c i a l s  h a v e  expressed d o u b t  
a s  t o  whe the r  t h e  I A R C  model i s  c o s t  e f fec t ive  w i t h  r e s p e c t  t o  
a c c e l e r a t i n g  t h e  d e v e l o p m e n t  of t h e  NARS. 
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I R R I  c l e a r l y  d o m i n a t e s  t h e  c o n t r i b u t i o n  of I A R C s  t o  
i n c r e a s e d  a g r i c u l t u r a l  p r o d u c t i o n  i n  t h e  P h i l i p p i n e s .  Rice, t h e  
most i m p o r t a n t  food crop,  i s  t h e  r e c i p i e n t  of a massive produc-  
t i o n  program t h a t  i s  based m a i n l y  on t e c h n o l o g i e s  d e v e l o p e d  a t  
I R R I .  
The o t h e r  I A R C s  m e n t i o n e d  t h a t  h a v e  some i m p a c t  o n  
P h i l i p p i n e  programs a r e  CIMMYT, C I P ,  C I A T ,  I C R I S A T  and  IBPGR. 
Relat ive t o  t h e  i m p a c t  of I R R I ,  however ,  t h e  i m p a c t  of these  
o t h e r  I A R C s  on a g r i c u l t u r a l  p r o d u c t i o n  i s  more d i f f i c u l t  t o  
t race.  Many of t h e  i n n o v a t i o n s  d e v e l o p e d  by these c e n t e r s  h a v e  
t o  go t h r o u g h  t h e  N A R S  before a c t u a l  a d o p t i o n  by farmers. 
C o n s e q u e n t l y ,  t h e  i d e n t i t y  of t h e  I A R C  t e c h n o l o g y  i s  o f t e n  
u n c l e a r ,  and  i n  many i n s t a n c e s  t h e  i n n o v a t i o n  may be  claimed by 
t h e  N A R S .  
f e c ~ u m  of t h e C  M o m  
F o r  t h e  commodity-mandated c e n t e r s ,  p e r c e p t i o n  of t h e i r  
f u t u r e  u s e f u l n e s s  t o  a g r i c u l t u r a l  research a n d  d e v e l o p m e n t  i n  t h e  
P h i l i p p i n e s  i s  n o t  so o p t i m i s t i c .  The p r e v a i l i n g  a s s e s s m e n t  of 
I R R I ,  f o r  example,  is: ( 1 )  t h a t  I R R I  h a s  been  immense ly  
s u c c e s s f u l  i n  i n c r e a s i n g  r i ce  p r o d u c t i o n ,  (2 )  t h a t  I R R I  w i l l  
c o n t i n u e  t o  c o n t r i b u t e  t o  a g r i c u l t u r a l  d e v e l o p m e n t  b u t  i t s  f u t u r e  
i m p a c t  i s  expec ted  t o  be much l e s s  and  ( 3 )  t h a t  I R R I  h a s  had a 
more m o d e s t  i m p a c t  o n  t h e  N A R S  a n d ,  a s  t h e  N A R S  m a t u r e s ,  f u t u r e  
i m p a c t  w i l l  become e v e n  less. The commodity-mandated c e n t e r s ,  
a n d  I R R I  i n  p a r t i c u l a r ,  a r e  seen t o  be mos t  effect ive i n  s o l v i n g  
w e l l - d e f i n e d  problems t h a t  a re  common t o  a l a r g e  number of 
c o u n t r i e s .  As a major problem is so lved ,  many s m a l l  problems 
t a k e  i t s  place.  T h e s e  s e c o n d a r y  problems,  which  a r e  more d i v e r s e  
and  much more l o c a t i o n - s p e c i f i c ,  a r e  n o t  e a s i l y  s o l v e d  by IARC 
research. A t  t h i s  s t age ,  t h e  I A R C  model becomes l e s s  e f f e c t i v e  
viii 
a n d  other  models may have to take i t s  p lace .  Perhapsthe mandate  
of I A R C s  can b e  modified from one of  d irec t ly  conducting research 
t o  one of determining research p r i o r i t i e s  and channeling 
f inancial  support t o  the NARS for implementing high-priority 
research a c t i v i t i e s .  
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1.1 The c o u n t r y  
1.1.1 N a t u r a l  and  p o l i t i c a l  s e t t i n g  
300,000 s q u a r e  ki lometers .  O f  t h e  a p p r o x i m a t e l y  7,100 i s l a n d s  
t h e  two l a r g e s t ,  Luzon and Mindanao,  a c c o u n t  f o r  66 p e r c e n t  of 
t h e  t o t a l  l a n d  a r e a .  The  c l i m a t e  i s  m a i n l y  humid t r o p i c a l ,  
r a i n f a l l  exceeds  2 ,000  m m  i n  m o s t  p a r t s  o f t h e  c o u n t r y ,  a n d  v e g e -  
t a t i o n  i s  l u s h  and g r e e n  almost a l l  y e a r  l o n g .  
The P h i l i p p i n e s  is  an  i s l a n d  c o u n t r y  c o v e r i n g  a l a n d  a rea  of 
The c o u n t r y  h a s  t h ree  d i s t i n c t  l e v e l s  of gove rnmen t :  
n a t i o n a l ,  p r o v i n c i a l  and  m u n i c i p a l .  
c o r r e s p o n d i n g  l e g i s l a t i v e  body i s  e lec ted  a t  each l e v e l .  T h i s  
s y s t e m  had been  f a i r l y  s t a b l e  u n t i l  1972 when m a r t i a l  law was 
declared and t h e  P r e s i d e n t  assumed l e g i s l a t i v e  powers. S i n c e  
t h e n ,  s e v e r a l  amendments  t o  t h e  c o n s t i t u t i o n  have  added  more 
powers t o  a n  a l r e a d y  s t r o n g  p r e s i d e n t  who, e v e n  a f t e r  m a r t i a l  l aw  
was l i f t e d ,  r e t a ined  t h e  power t o  l e g i s l a t e .  
An e x e c u t i v e  o f f i c e r  and  a 
1.1.2 P o p u l a t i o n  
The es t imated  p o p u l a t i o n  of t h e  c o u n t r y  f o r  1985 i s  
53.6 m i l l i o n  a t  a p r o j e c t e d  g r o w t h  r a t e  of 2.2 p e r c e n t  a n n u a l l y .  
Luzon h a s  t r a d i t i o n a l l y  been  t h e  most d e n s e l y  p o p u l a t e d  i s l a n d  
b u t  n e t  m i g r a t i o n  t o  V i s a y a s  and Mindanao h a s  r e s u l t e d  i n  a h i g h -  
er r a t e  of  growth  i n  t hese  r e g i o n s .  The  a r e a  and p o p u l a t i o n  
l e v e l s  i n  t h e  12 r e g i o n s  o f  t h e  c o u n t r y  f o r  1980 and 1985 a r e  
s h o w n  i n  T a b l e  1.1. 
1.1.3 The economy 
a r e  shown i n  T a b l e  1.2. W h i l e  t h e  GNP h a s  been  g r o w i n g  s t e a d i l y ,  
Some i n d i c a t o r s  of economic  p e r f o r m a n c e  f o r  t h e  P h i l i p p i n e s  
2 
t h e  terms of  t r a d e  have been  d e t e r i o r a t i n g  and  p u b l i c  e x p e n d i -  
t u r e s  have expanded r a p i d l y .  Most o f  t h e  d e f i c i t  h a s  been funded  
by f o r e i g n  l o a n s ,  e s t i m a t e d  a t  a b o u t  $25 b i l l i o n  by 1983. A t  
p r e s e n t  we a re  i n  a severe d e f l a t i o n ,  w i t h  t h e  growth  r a t e  
expected t o  h i t  -6 p e r c e n t  f o r  1984. 
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1 A c t u a l  f o r  1980 and e s t i m a t e d  f o r  1985. 
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T a b l e  1.2 Some I n d i c a t o r s  of t h e  P h i l i p p i n e  Economy 
Per Capi a B a l a n c s  of 
Year G N P ~  Income f. Trade Annual Budget3 
( m i l l i o n  P I  ( P  a t  1972 Price) ( m i l l i o n  P I  ( i n  b i l l i o n  P I  
1975 114,265 1,308 -8t425.5 20.17 
1977 151t958 1 ,418  -5 t 645 8 23.76 
1979 220t957 1,523 -1 ,339.9 34 . 30 
1980 265,008 1,534 -1 4 ,506 e6 37.89 
1981 303t160 1 t552 -17 t 443.5 50.32 
1982 334,635 1,555 -22,422 4 57.09 
1983 377t371 1 ,530 -27 9 4 1  8.8 61.84 
-------------C.----____C------------------- 
Sources: I N E D A t  N a t i o n a l  Income Ser ie s .  
N E D A t  P h i l i p p i n e  S t a t i s t i c a l  Yearbook. 
' N E D A t  F o r e i g n  Trade S t a t i s t i c s .  
OBMt General  A p p r o p r i a t i o n s  Act. 
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Drast ic  a d j u s t m e n t s  a r e  now b e i n g  i n s t i t u t e d  t o  b r i n g  t h e  
c o u n t r y ' s  economy t o  h e a l t h  a g a i n .  The p e s o  v a l u e  was r e d u c e d  
from 1/8 t o  1/20 of t h e  U.S. d o l l a r  w i t h i n  a 2-year p e r i o d ;  
l e n d i n g  r a t e s  h a v e  s o a r e d  beyond 40  percent;  i m p o r t s  have b e e n  
g r e a t l y  d i s c o u r a g e d ;  a n d  , f o r e i g n  d e b t s  r e s t r u c t u r e d  t o  a l low f o r  
l o n g e r  r e p a y m e n t  p e r i o d s .  It  i s  e x p e c t e d  t h a t  t h e  P h i l i p p i n e s  
w i l l  be i n  s e v e r e  economic d i f f i c u l t y  f o r  t h e  n e x t  3 y e a r s .  
1.2 The a g r i c u l t u r a l  sec tor  
1.2.1 S t r u c t u r e  
A g r i c u l t u r e  and  f o r e s t r y  a c c o u n t  f o r  2 9  p e r c e n t  of t h e  g r o s s  
domestic p r o d u c t  (GDP) and  employ  51 percent of t h e  l a b o r  force. 
A g r i c u l t u r a l  c r o p s  a r e  t h e  most d o m i n a n t  component  of a g r i c u l t u r e  
and  fo re s t ry .  The growth  r a t e  f o r  c r o p s  h a s  b e e n  c o n s i s t e n t l y  
h i g h e r  t h a n  t h a t  o f t h e  o t h e r  c o m p o n e n t s ,  w i t h  i t s  s h a r e o f t h e  
GDP f o r  a g r i c u l t u r e  and  f o r e s t r y  i n c r e a s i n g  from 50 percent i n  
t h e  mid-50s t o  6 5  p e r c e n t  i n  1980. Rice and  c o r n  a r e  t h e  t w o  
most i m p o r t a n t  c rops ,  a c c o u n t i n g  f o r  a h a r v e s t  a r e a  t h a t  exceeds 
70 p e r c e n t  of t h e  t o t a l  c u l t i v a t e d  a r e a  ( T a b l e  1.3). I n  t h e  
i n d u s t r i a l  a n d  e x p o r t  crops,  c o c o n u t  and  s u g a r c a n e  c o v e r  a b o u t  29 
p e r c e n t  o f  t h e  c u l t i v a t e d  a rea  and p r o v i d e  more  t h a n  50 p e r c e n t  
o f  a g r i c u l t u r a l  e x p o r t s .  
P r o d u c t i o n  i s  p r i m a r i l y  i n  t h e  h a n d s  of many s m a l l  farmers. 
I n  1960 t h e  a v e r a g e  farm s i z e  was 3.5 ha ,  w i t h  80 p e r c e n t  a n d  
40  p e r c e n t  o f  a l l  f a r m  u n i t s  h a v i n g  a n . a r e a  o f  l e s s  t h a n  5 a n d  
2.2 ha ,  r e s p e c t i v e l y .  W i t h  t h e  a d d i t i o n a l  p o p u l a t i o n  a n d  t r a d i -  
t i o n a l  i n h e r i t a n c e  c u s t o m s ,  t h e  present  a v e r a g e  i s  e s t i m a t e d  a t  
2.7 ha (World Bank, 1984) .  As a c o n s e q u e n c e ,  t h e  i n t e n s i t y  of 
l a n d  u s e  i s  i n c r e a s i n g  r a p i d l y .  Two c rops  per y e a r  a r e  now 
h a r v e s t e d  on  a b o u t  4 0  p e r c e n t  of t h e  a r e a  on r i c e  and c o r n  farms. 
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Table 1.3 Harvest Area f o r  t h e  Important A g r i c u l t u r a l  
Crops o f  t h e  P h i l i p p i n e s ’  
Crop Harvest  Area Percent  of  To ta l  
( m i l l i o n  ha) Cu l t iva t ed  Area 
Rice 3.5 39.3 
Corn and Other Cerea ls  3.4 38.2 
Coconut 2.1 23.6 
Sugarcane 0.5 5.6 
1 Represent a c t u a l  a r ea  p lan ted  f o r  coconut and sugarcane. 
~-_.------I-----_I_------------_I--C------. 
For r i ce  and co rn r  some a r e a s  a r e  planted more than once a 
year and a c t u a l  a r ea  u s e d  i s  smaller .  Consequently, t h e  sum 
of a l l  percentage f i g u r e s  exceeds 100. 
Source: FA0 Yearbook (1978 and 1979). 
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T r a d i t i o n a l l y ,  b o t h  p r o d u c t i o n  a n d  m a r k e t i n g  of a g r i c u l t u r -  
a l  p r o d u c t s  h a v e  b e e n  i n  t h e  h a n d s  of p r i v a t e  b u s i n e s s .  S i n c e  
t h e  mid-70sr however ,  t h e  p u b l i c  sector h a s  i n c r e a s e d  i t s  
p r e s e n c e ,  e s p e c i a l l y  on  t h e  m a r k e t i n g  s i d e .  The  r i ce  t r a d e  h a s  
b e e n  d o m i n a t e d  by t h e  N a t i o n a l  Food A u t h o r i t y  (NFA) wh ich  h a s  
b o u g h t  u p  t o  10 p e r c e n t  of t h e  r i c e  h a r v e s t  d u r i n g  y e a r s . o f  
excess p r o d u c t i o n  and  h a s  a monopoly of r ice  impor t  a n d  export .  
Coconut  h a s  been  h e a v i l y  taxed  t o  f u n d  a r e p l a n t i n g  program. 
Through a p r e s i d e n t i a l  decree, t h e  s u g a r  t rade  became a monopoly 
of  t h e  N a t i o n a l  S u g a r  T r a d i n g  C o r p o r a t i o n .  U n f o r t u n a t e l y ,  
g o v e r n m e n t  c o n t r o l  has  had m i x e d  r e s u l t s  and  t h e  a g r i c u l t u r a l  
commodities w i t h  major g o v e r n m e n t  i n v o l v e m e n t  a r e  p r e s e n t l y  
e x p e r i e n c i n g  s e v e r e  d i f f i c u l t i e s .  S i n c e  e a r l y  t h i s  year ,  t h e  
g o v e r n m e n t  h a s  s t a r t e d  t o  d i s m a n t l e  i t s  monopoly a n d  c o n t r o l  in 
t h e  t r a d e  of a g r i c u l t u r a l  p r o d u c t s .  
1.2.2 I n f r a s t r u c t u r e  a n d  i n s t i t u t i o n a l  s u p p o r t  
c u l t u r a l  sector h a v e  g r a d u a l l y  e v o l v e d  t h r o u g h  a series of 
p r o d u c t i o n  and  i n s t i t u t i o n a l  d e v e l o p m e n t  programs.  Some examples 
of these programs are: ( 1 )  t h e  Masagana 99 f o r  r ice,  i n i t i a t e d  
d u r i n g  t h e  1972 r i ce  cr is is ,  which p r o v i d e d  r i ce  farmers w i t h  
more t h a n  500 m i l l i o n  pesos of l i b e r a l i z e d  c r e d i t  p e r  c rop  s e a s o n  
a n d  added more t h a n  1,000 new e x t e n s i o n  t e c h n i c i a n s ;  (2) t h e  
Masagana program f o r  c o r n ,  modeled a f t e r  Masagana 99, which  added 
a b o u t  400 a g r i c u l t u r a l  t e c h n i c i a n s  a n d  a modest amoun t  of c r e d i t  
f a c i l i t i e s  f o r  corn p r o d u c t i o n ;  ( 3 )  t h e  R a i n f e d  A g r i c u l t u r a l  
Development  Program f o r  I l o i l o ,  a World Bank-funded program 
d e s i g n e d  t o  i n c r e a s e  l a n d  u s e  i n t e n s i t y  from 1.3 t o  1.8 c rops  per 
year i n  t h e  r a i n f e d  paddy r i c e  of  t h e  p r o v i n c e s ;  (4) t h e  N a t i o n a l  
E x t e n s i o n  Program (NEP) and  t h e  A g r i c u l t u r a l  S u p p o r t  S e r v i c e s  
Program (ASSPI,  b o t h  f u n d e d  by t h e  World Bank, d e s i g n e d  t o  
i m p r o v e  t h e  research a n d  e x t e n s i o n  c a p a b i l i t y  of t h e  M i n i s t r y  of 
A g r i c u l t u r e .  
The i n f r a s t r u c t u r e  a n d  i n s t i t u t i o n a l  s u p p o r t  f o r  t h e  a g r i -  
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There a re  s e v e r a l  p u b l i c  i n s t i t u t i o n s  t h a t  a r e  mandated  t o  
serve t h e  a g r i c u l t u r a l  sector. Some of t h e  most impor t an t  are: 
(1 )  t h e  M i n i s t r y  of A g r i c u l t u r e  s e r v i n g  a g r i c u l t u r e  i n  g e n e r a l ;  
(2) t h e  P h i l i p p i n e  S u g a r  I n s t i t u t e  a n d  P h i l i p p i n e  S u g a r  
Commission s e r v i n g  t h e  s u g a r  i n d u s t r y ;  ( 3 )  t h e  P h i l i p p i n e  Coconut  
A u t h o r i t y  s e r v i n g  t h e  c o c o n u t  i n d u s t r y ;  (4) t h e  N a t i o n a l  Food 
A u t h o r i t y  for  p u r c h a s i n g  r ice ,  c o r n  and  o t h e r  food c rops  i n  o rde r  
t o  s u p p o r t  a f l o o r  p r ice ;  ( 5 )  t h e  M i n i s t r y  of N a t u r a l  R e s o u r c e s  
s e r v i n g  t h e  forestry sector;  and  (6) t h e  M i n i s t r y  of A g r a r i a n  
Reform which  o v e r s e e s  a n d  promotes t h e  t r a n s f e r  of l a n d  owner-  
s h i p  t o  t e n a n t  farmers. 
Based on q u a n t i t y  a l o n e ,  i n s t i t u t i o n a l  and  i n f r a s t r u c t u r a l  
s u p p o r t  l ooks  a d e q u a t e .  There a re  r o u g h l y  two k i lome te r s  o f  road 
f o r  e v e r y  s q u a r e  k i lometer  of  c u l t i v a t e d  l a n d ,  a s to rage  c a p a c i t y  
t h a t  c a n  accommodate 12 percent of t h e  g r a i n  h a r v e s t ,  a r u r a l  
b a n k i n g  n e t w o r k  t h a t  i s  p r e s e n t  i n  almost a l l  m u n i c i p a l i t i e s ,  and  
market o u t l e t s  f o r  e v e r y  f a i r - s i z e d  community.  The s e r v i c e s  
operated by t h e  gove rnmen t ,  however ,  may n o t  come r e g u l a r l y  b u t  
r a t h e r  t e n d  t o  come i n  i n t e r m i t t e n t  cycles ,  d e p e n d i n g  upon 
a v a i l a b i l i t y  of f i n a n c i a l  s u p p o r t .  
1.2.3 P r i c i n g  
t r a d e  of  a g r i c u l t u r a l  p r o d u c t s  a s  well a s  i n p u t s  s u c h  a s  fe r t i -  
l i z e r s  and pes t i c ides  h a s  i n c r e a s e d  s u b s t a n t i a l l y .  NFA b u y s  from 
t h e  farmers up  t o  10 percent  of t h e  t o t a l  food g r a i n s  ( m a i n l y  
r i ce  a n d  c o r n )  p roduced  i n  order  t o  m a i n t a i n  a f l o o r  p r i c e  
p r e s c r i b e d  by t h e  government .  When t h e  p r i c e s  a r e  t o o  high.  NFA 
releases from i t s  s t o c k s  enough o f  t h e  commodi ty  t o  d e f e n d  a 
prescribed c e i l i n g  price. When l o c a l  s t o c k s  a r e  s h o r t ,  NFA i s  
a u t h o r i z e d  t o  import .  
S i n c e  t h e  e a r l y  70s. t h e  i n v o l v e m e n t  of gove rnmen t  i n  t h e  
I n  export  crops,  t h e  s u g a r  t r a d e  was l e g i s l a t e d  t o  be monop- 
o l i z e d  by a g o v e r n m e n t - o p e r a t e d  t r a d i n g  c o r p o r a t i o n ,  w h i l e  
coconut p r o d u c t s  have b e e n  t axed  h e a v i l y  a t  a b o u t  20 p e r c e n t  o f  
b o r d e r  p r i c e s .  
I n  t h e  e a r l y  7Osa t h e  gove rnmen t  s u b s i d i z e d  t h e  p r i c e  o f  
f e r t i l i z e r  i n  o r d e r  t o  e n c o u r a g e  i t s  use .  A s  shown i n  T a b l e  1.4, 
t h e  p r i c e  o f  n i t r o g e n  r e l a t i v e  t o  r i c e  was k e p t f a i r l y l o w  u p  t o  
1973/74. S i n c e  t h e n ,  t h e  s u b s i d y  h a s  b e e n  g r a d u a l l y  r e d u c e d ,  so 
t h a t  t h e  domest ic  p r i c e  i s  now s u b s t a n t i a l l y  h i g h e r  t h a n  t h e  
border  p r i c e .  
Government  i n t e r v e n t i o n  i n  t h e  p r i c i n g  of a g r i c u l t u r a l  
p r o d u c t s  h a s  f a v o r e d  t h e  c o n s u m e r s  more t h a n  t h e  p r o d u c e r s .  I n  
r ice ,  f o r  example, many o f  t h e  b e n e f i t s  f rom improved  produc-  
t i v i t y  h a v e  gone  t o  t h e  consumers .  T h i s  i s  shown by t h e  
d e c l i n i n g  r e a l  p r i c e  o f  r i c e  s ince 1972, t h e  1982 p r i c e  o f  wh ich  
was o n l y  53 p e r c e n t  of t h a t  i n  1973 ( T a b l e  1.4). I n  s p i t e  of 
t h i s  d e c l i n e  i n  r ea l  pr ice ,  however, h a r v e s t  a r e a  f o r  r i c e  con- 
t i n u e d  t o  i n c r e a s e  u p  t o  1982. One r e a s o n  c o u l d  be t h a t  
i n c r e a s i n g  r i ce  y i e l d s  was more t h a n  enough t o  o f f s e t  t h e  ill 
ef fec ts  of d e c l i n i n g  r i ce  prices.  A n o t h e r  r e a s o n  c o u l d  be t h e  
i n c r e a s e  i n  a r e a s  u n d e r  i r r i g a t i o n  wh ich  e n a b l e s  t w o  c rops  o f  
r i c e  t o  be h a r v e s t e d  i n  o n e  y e a r .  The f i n a n c i a l  c r i s i s  i n  1982, 
however ,  r e s u l t e d  i n  m a j o r  c h a n g e s  i n  t h e  p r i c e s  o f  f a r m  i n p u t s  
a n d  o u t p u t s .  F e r t i l i z e r  became more e x p e n s i v e ,  i n v e s t m e n t  i n  
i r r i g a t i o n  d e c l i n e d  c o n s i d e r a b l y ,  and  t h e  h a r v e s t  a r e a  f o r  r i c e  
d e c l i n e d .  F u r t h e r m o r e ,  a severe d r o u g h t  h i t  t h e  c o u n t r y  i n  1983 
a n d  a v e r a g e  y i e l d  p e r  hec t a re  a l s o  d e c r e a s e d .  A l though  y i e l d s  
r e c o v e r e d  somewhat  i n  1984, i t  i s  expected t h a t  t o t a l  p r o d u c t i o n  
w i l l  be l e s s  t h a n  c o n s u m p t i o n  and t h e  P h i l i p p i n e s  w i l l  a g a i n  b e  a 
n e t  r i c e  i m p o r t e r  ( A l i x ,  1984). 
F o r  a g r i c u l t u r e  and  f o r e s t r y  i n  gene ra l ,  David  (1983) h a s  
shown t h a t :  ( 1 )  w h i l e  p r o t e c t i o n  r a t e s  were f a v o r a b l e  i n  t h e  
60s,  t h e  reverse is  t r u e  i n  t h e  80s; ( 2 )  except f o r  p o r k  a n d  
c h i c k e n ,  a lmost  all a g r i c u l t u r a l  p r o d u c t s  a r e  n e t  c o n t r i b u t o r s  t o  
r a t h e r  t h a n  r e c i p i e n t s  of g o v e r n m e n t  s u b s i d y ;  and  ( 3 )  c o n s i d e r i n g  
I 
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that agriculture employs the largest number of low-income 
families, it seems illogical that this sector should be a net 
contributor to government subsidies. 
Table 1.4 Comparative Prices of Rice and Nitrogen 
Year 
Real Price Real Price Nitrogen:Palay 
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Source: Philippine Bureau of Agricultural Economics. 
* Author's estimate as of October, 1984. 
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1.2.4 P a s t  a n d  p r e s e n t  p e r f o r m a n c e  
y e a r s  ( T a b l e  1.5). R e l a t i v e  t o  t h e  i n d u s t r i a l  a n d  s e r v i c e  
sec tors ,  i t s  growth  i s  lower b u t  more c o n s t a n t .  
The a g r i c u l t u r a l  sector h a s  c o n s i s t e n t l y  grown t h r o u g h  t h e  
Among t h e  v a r i o u s  a g r i c u l t u r a l  commodities,  r i ce  is t h e  s t a r  
p e r f o r m e r .  S i n c e  1972, t h e  y e a r  of extreme r i c e  s h o r t a g e  b o t h  
l o c a l l y  a n d  w o r l d w i d e ,  r i ce  p r o d u c t i o n  h a s  b e e n  g r o w i n g  a t  a b o u t  
4.5 p e r c e n t  per y e a r ,  e x c e e d i n g  p o p u l a t i o n  growth by a b o u t  1.5 
p e r c e n t a g e  p o i n t s .  C o n s e q u e n t l y ,  t h e  P h i l i p p i n e s  reached self-  
s u f f i c i e n c y  i n  1 9 7 8  a n d  e x p o r t e d  t h e  commodi ty  from 1979 t o  1982. 
A t  p r e s e n t ,  t h e  adverse p r i c e  s t r u c t u r e  (i.e., low p r i c e  of 
g r a i n s  t o g e t h e r  w i t h  h i g h  p r i c e  of i n p u t s )  has  r e s u l t e d  i n  a 
r e d u c t i o n  of a c t u a l  h a r v e s t  area of t h e  crop. Thus,  t h e  
P h i l i p p i n e s  h a s  a g a i n  become a r i ce -de f i c i t  c o u n t r y  i n  1 9 8 3  a n d  
1984. 
W h i t e  c o r n  i s  t h e  s t a p l e  o f  a b o u t 2 0  p e r c e n t  o f t h e  
F i l i p i n o s ,  w h i l e  y e l l o w  c o r n  i s  t h e  p r i m a r y  s o u r c e  of e n e r g y  i n  
a n i m a l  feeds. The y e l l o w  c o r n  r e q u i r e m e n t  of t h e  c o u n t r y  has  
a l w a y s  exceeded p r o d u c t i o n  b u t ,  u n l i k e  r ice ,  c o r n  h a s  n o t  had a n y  
s i g n i f i c a n t  i n c r e a s e  i n  y i e l d  per u n i t  area.  Much of i t s  g a i n  i n  
t o t a l  p r o d u c t i o n  h a s  been  d u e  t o  a n  e x p a n s i o n  i n  a r ea  u n d e r  
c u l t i v a t i o n .  Recent d e v e l o p m e n t s  i n  research, however, h a v e  pro-  
duced  v e r y  p r o m i s i n g  t e c h n o l o g i e s  i n  terms o f  h i g h - y i e l d i n g  
h y b r i d s  a n d  e f f e c t i v e  c h e m i c a l  c o n t r o l  of downy m i l d e w ,  a 
d e v a s t a t i n g  d i sease  of co rn .  Thus,  c o r n  c o u l d  v e r y  w e l l  be t h e  
c rop  t h a t  c o u l d  l i f t  a g r i c u l t u r a l  p r o d u c t i v i t y  i n  t h i s  decade. 
The most s u i t a b l e  c r o p l a n d  i n  t h e  c o u n t r y  i s  a l r e a d y  u n d e r  
c u l t i v a t i o n .  F u r t h e r  a rea  e x p a n s i o n  would  mean t h e  u s e  of t h e  
u p l a n d s  o r  s l o p i n g  a r eas  w h i c h  a r e  p r o n e  t o  e r o s i o n .  It  would 
seem, therefore ,  t h a t  f u t u r e  i n c r e a s e s  i n  a g r i c u l t u r a l  p roduc-  
t i v i t y  w i l l  h a v e  t o  come from i n c r e a s i n g  e f f i c i e n c y  of l a n d  use.  
The P h i l i p p i n e s  is s t r o n g l y  p u r s u i n g  t h i s  a v e n u e  t h r o u g h  t h e  u s e  
of s h o r t e r - m a t u r i n g  v a r i e t i e s .  
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Table 1.5 Distr ibut ion and Annual Growth Rates ( i n  parentheses) 
of  Gross Domestic Product by Sector ( i n  percent) 














































39.9 (7 .6)  
40.4 (6.1) 





Source: NEDA, Phil ippine National Income, s e r i e s  1967-72, 
1 97 1 -7 5 1 97 5-77 ; 1 977-7 9 . 
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1.2.5 Policy i s s u e s  
c o n s t i t u t e  a s t rong  p o l i t i c a l  l o b b y  group. Consequently, 
e x i s t i n g  government  p o l i c y  h a s  not been v e r y  f avorab le  t o  t h e  
sec to r .  Some of t h e  pol icy  i s s u e s  t h a t  could encourage g r o w t h  i n  
t h e  a g r i c u l t u r a l  s e c t o r  a r e  a s  follows: 
The fa rmers  i n  t h e  Ph i l ipp ines  a r e  n o t  organized enough t o  
( 1 )  Pr ic ing  of food crops. As mentioned previous ly  t h e  
c o n t r o l l e d  p r i c e s  of food  crops,  mainly r i c e  and corn,  have 
been designed t o  reduce t h e  c o s t  t o  consumers. T h i s  seems 
u n f a i r  t o  t h e  r i c e  and corn farmers who, i n  f a c t ,  c o n s t i t u t e  
one o f  t h e  poorest  s e c t o r s  of t h e  economy. Should no t  t h e  
producer have t h e  major sha re  of t h e  b e n e f i t s  from increased 
product ion? Shou ld  t h e r e  be p r i c e  c o n t r o l  of food crops? 
Would it be  b e t t e r  i f  t h i s  p r i c i n g  were l e f t  t o  t h e  f r e e  
market? 
(2) Taxation of a g r i c u l t u r a l  products.  Taxat ion laws have 
r e c e n t l y  moved a g a i n s t  t h e  a g r i c u l t u r a l  sector .  From a 
s t a t e  of s u b s i d y ,  a g r i c u l t u r e  i s  now c o n t r i b u t i n g  t o  t h e  
s u b s i d y  of o t h e r  s e c t o r s .  Is t h i s  a l o g i c a l  t r end  con- 
s i d e r i n g  t h a t  t h e  poores t  s e c t o r  o f  t h e  economy works i n  
a g r i c u l t u r e ?  
( 3 )  Alienable  land. Ph i l ipp ine  laws c l e a r l y  p r o h i b i t  t h e  
d i s t r i b u t i o n  f o r  p r i v a t e  ownership of land exceeding a 
given s lope.  However, populat ion p res su re  has forced 
many of t h e  l a n d l e s s  t o  i l l e g a l l y  c u l t i v a t e  t h e  s lop ing  
a reas .  Since t h e s e  farmers  a r e  i n  p roh ib i t ed  a r e a s ,  govern- 
ment services a r e  n o t  provided t o  them. Consequently, t h e i r  
p r a c t i c e s  a r e  p r i m i t i v e  and very d e s t r u c t i v e  t o  t h e  n a t u r a l  
resources .  Should not  h i l l y  land farming be l e g a l i z e d ?  
Can government  p r o v i d e  t h e  necessary services  and  technology 
t o  make t h i s  s e c t o r  more product ive and more conserving of 
n a t u r a l  resources?  
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(4) Subsidy of agricultural inputs. For many 
are heavily subsidized to encourage their 
countries, inputs 
use and con- 
sequently increase production per unit area of land. In the 
Philippines such a subsidy has been declining, and has in 
fact been negative in the last few years, so that input 
prices are the highest in Asia. Is this a correct 
direction? Is not our land getting scarce and population 
rapidly increasing, so that the use of inputs should be 
encouraged even more? 

15 
2 The N a t i o n a l  A g r i c u l t u r a l  Research System 
I 
2.1 D e f i n i t i o n  
The N a t i o n a l  A g r i c u l t u r a l  Research Sys tem ( N A R S )  c a n  be  
b r o a d l y  d e f i n e d  t o  i n c l u d e  a l l  i n s t i t u t i o n s  c o n d u c t i n g  a g r i c u l -  
t u r a l  research i n  a c o u n t r y .  T h e r e  a r e  th ree  d i s t i n c t  g r o u p s  of 
i n s t i t u t i o n s  t h a t  c o n d u c t  research i n  t h e  P h i l i p p i n e s :  ( 1 )  p u b l i c  
i n s t i t u t i o n s  wh ich  a r e  o r g a n i c  p a r t s  of t h e  P h i l i p p i n e  g o v e r n m e n t  
and  a r e  s u p p o r t e d  p r i m a r i l y  by p u b l i c  f u n d s ;  (2 )  p r i v a t e  i n s t i -  
t u t i o n s  ( i n c l u d i n g  f o u n d a t i o n s )  t h a t  c o n d u c t  research p r i m a r i l y  
t o  a n s w e r  t h e  n e e d s  of t h e i r  r e s p e c t i v e  p r i v a t e  c o m p a n i e s ,  a n d  
( 3 )  i n t e r n a t i o n a l  c e n t e r s  whose c o n c e r n  t r a n s c e n d s  c o u n t r y  
b o u n d a r i e s  and  whose f u n d s  come from i n t e r n a t i o n a l  donors .  I n  
t h i s  p a p e r  we l i m i t  t h e  c o v e r a g e  o f t h e  N A R S t o i n c l u d e o n l y t h e  
p u b l i c  i n s t i t u t i o n s .  We do t h i s  f o r  two reasons: f i r s t ,  t h i s  
pape r  i s  c o n c e r n e d  p r i m a r i l y  w i t h  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
I A R C s  and  t h e  NARS,  so it  is  c o n v e n i e n t  t o . r e s t r i c t  t h e  i d e n t i t y  
t o  these two components ;  s e c o n d ,  t h e  p r i v a t e  i n s t i t u t i o n s  a re  n o t  
l a r g e ,  and  t h e i r  f i n a n c i a l  r e s o u r c e s  a n d  research r e s u l t s  a r e  
u s u a l l y  n o t  open  t o  p u b l i c  s c r u t i n y .  
2.2 S t r u c t u r e  
The N A R S  o f  t h e  P h i l i p p i n e s  h a s  had s u b s t a n t i a l  c h a n g e s  i n  
s t r u c t u r e  and  d i s t r i b u t i o n  of f u n d s  s i n c e  t h e  e s t a b l i s h m e n t  of 
t h e  P h i l i p p i n e  C o u n c i l  f o r  A g r i c u l t u r e  and  R e s o u r c e s  Research a n d  
Development  (PCARRD) i n  1972. C o n s e q u e n t l y ,  we s h a l l  f i r s t  
descr ibe t h e  N A R S  i n  t h e  pre-PCARRD p e r i o d  a n d  t h e n  o u t l i n e  t h e  
major c h a n g e s  i n i t i a t e d  by PCARRD i n  t h e  s t r u c t u r e  a n d  f u n d i n g  
d i s t r i b u t i o n  of t h e  NARS.  
2.2.1 The N A R S  before 1972 
q u i t e  loose, a n d  research i n s t i t u t i o n s  had p r o l i f e r a t e d  i n t o  
i n d i v i d u a l  c o m p a r t m e n t s  o f  r e s p o n s i b i l i t y  ( L a n t i c a n ,  1971). 
The o r g a n i z a t i o n  f o r  a g r i c u l t u r a l  research p r i o r  t o  1972 was 
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There were t h r e e  g r o u p s  o f  p u b l i c  i n s t i t u t i o n s  c o n d u c t i n g  m o s t  of 
a g r i c u l t u r a l  research,  namely:  ( 1 )  t h e  D e p a r t m e n t  of A g r i c u l t u r e  
a n d  N a t u r a l  R e s o u r c e s  ( D A N R ) ;  (2) t h e  Nat iona l  Science Develop-  
ment  Board (NSDB);  a n d  ( 3 )  a g r i c u l t u r a l  c o l l e g e s  a n d  u n i v e r -  
s i t i e s .  T h e  D A N R  be longs  t o  t h e  e x e c u t i v e  b ranch  of t h e  n a t i o n a l  
g o v e r n m e n t  a n d  i s  mandated  t o  c o n d u c t  research i n  a g r i c u l t u r e  a n d  
f o r e s t r y .  I ts  p r i m a r y  r e s e a r c h  u n i t s  are:  t h e  Bureau  of P l a n t  
I n d u s t r y  ( B P I )  f o r  c rops ,  t h e  Bureau  o f  Animal  Science ( B A I )  f o r  
l i v e s t o c k  a n d  s m a l l  a n i m a l s ,  t h e  Bureau  of S o i l s ,  t h e  Bureau  o f  
A g r i c u l t u r a l  Economics  (BAEcon), t h e  P h i l i p p i n e  S u g a r  I n s t i t u t e  
( P S I ) ,  t h e  P h i l i p p i n e  Tobacco  A d m i n i s t r a t i o n  (PTA), t h e  Abaca and  
o t h e r  F i b e r s  B o a r d ,  and  t h e  P h i l i p p i n e  Coconut  A u t h o r i t y  ( P C A ) .  
The NSDB i s  a n a t i o n a l  c o o r d i n a t i n g  body f o r  r e s e a r c h  w h i c h  
a l s o  ope ra t e s  i t s  own research u n i t s .  These research  u n i t s  are:  
( 1 )  t h e  N a t i o n a l  I n s t i t u t e  of Science and  Techno logy ,  u n d e r  w h i c h  
a r e  t h e  Food a n d  N u t r i t i o n  Research C o u n c i l  and  t h e  A g r i c u l t u r a l  
Research C e n t e r ;  (2) t h e  P h i l i p p i n e  Atomic Energy  Commiss ion ,  
w h i c h  h a s  a n  a g r i c u l t u r a l  s ec t ion ;  ( 3 )  t h e  P h i l i p p i n e  Coconut  
Research I n s t i t u t e ;  a n d  (4) t h e  F o r e s t  P r o d u c t s  I n d u s t r y  Develop-  
ment  Commission.  I n  terms o f  research c o o r d i n a t i o n ,  NSDB h a s  
been  i n e f f e c t i v e  s i n c e  i t  h a s  n o t  been g i v e n  t h e  a u t h o r i t y  t o  
i n f l u e n c e  t h e  a c t i v i t i e s  of o t h e r  research a g e n c i e s  a n d  has  h a d  a 
t e n d e n c y  t o  f a v o r  i t s  own r e sea rch  u n i t s  o v e r  o t h e r  a g e n c i e s  when 
d i s t r i b u t i n g  g r a n t s - i n - a i d  money. 
The a g r i c u l t u r a l  c o l l e g e s  a n d  u n i v e r s i t i e s  were e s t a b l i s h e d  
a s  i n s t i t u t i o n s  f o r  h i g h e r  l e a r n i n g  a n d  t h e i r  p r i m a r y  r e s p o n s i -  
b i l i t y  i s  t o  o f f e r  degree programs i n  a g r i c u l t u r e  and  r e l a t e d  
f ie lds .  However, w i t h  t h e  a v a i l a b i l i t y  o f  h i g h l y  t r a i n e d  
p e r s o n n e l  and  t h e  n e e d  f o r  research  t o  s u p p o r t  t e a c h i n g ,  t hese  
i n s t i t u t i o n s  h a v e  p a r t i c i p a t e d  i n  a g r i c u l t u r a l  research. 
A l t h o u g h  there  a r e  more t h a n  f i f t y  a g r i c u l t u r a l  c o l l e g e s  and  
u n i v e r s i t i e s ,  t h e  U n i v e r s i t y  of t h e  P h i l i p p i n e s  a t  Los  Baffos 
(UPLB) is dominant .  By t h e  e a r l y  1 9 7 0 ~ ~  more t h a n  50 p e r c e n t  of 
t h e  246 PhD d e g r e e - h o l d e r s  ( T a b l e  2.4) were on  t h e  s t a f f  o f  UPLB 
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and  more than  80 percent  o f  t h e  completed r e sea rch  p r o j e c t s  came 
from t h i s  i n s t i t u t i o n .  
2.2.2 The NARS a f t e r  1972 
n a t i n g  body, PCARRD was c r e a t e d  i n  1972 and vested w i t h  t h e  
a u t h o r i t y  t o  withhold f u n d s  from any p u b l i c  r e sea rch  i n s t i t u t i o n  
t h a t  d i d  n o t  h e e d  i t s  mandate. S ince  i t s  c r e a t i o n ,  PCARRD h a s  
s t r o n g l y  i n f l u e n c e d  t h e  N A R S  i n  t h e  fo l lowing  ways: ( 1 )  reorgan- 
i z e d  t h e  s t r u c t u r e  o f  t h e  N A R S  s u c h  t h a t  member i n s t i t u t i o n s  have 
w e l l - d e f i n e d  func t ions  w i t h i n  t h e  fo l lowing  f o u r  ca t egor i e s :  
multi-commodity n a t i o n a l  centers,  s i n g l e  commodity centers, 
r e g i o n a l  centers and cooperat ing f i e l d  s t a t i o n s  ( see  Append ix  A 
f o r  more d e t a i l s ) ;  (2 )  developed a l i s t i n g  o f  r e sea rch  p r i o r i t i e s  
backed by a system o f  a l l o c a t i n g  f u n d s  t h a t  g r e a t l y  f a v o r s  t h e  
h i g h  p r i o r i t y  a r e a s ;  ( 3 )  increased t h e  r e sources  f o r  a g r i c u l t u r a l  
r e sea rch  from 41.1 m i l l i o n  pesos i n  1971 t o  161.8 m i l l i o n  pesos 
i n  1981; (4) f u n d e d  t h e  t r a i n i n g  of  130 researchers  f o r  a d v a n c e d  
degrees and 787 f o r  non-degree courses  and in-serv ice  t r a i n i n g ;  
a n d  ( 5 )  f u n d e d  t h e  i n f r a s t r u c t u r e  and r e sea rch  f a c i l i t i e s  o f  f o u r  
multi-commodity research  centers  (Valmayor and Valera,  1983). 
Due t o  t h e  i ne f f ec t iveness  o f  NSDB a s  a research  coordi-  
By t h e  e a r l y  80s, o t h e r  a g r i c u l t u r a l  u n i v e r s i t i e s  a n d  
co l leges  had g r e a t l y  improved t h e i r  r e sea rch  c a p a b i l i t i e s ,  and 
t h e  dominance of UPLB had somewhat d i m i n i s h e d .  The i n s t i t u t i o n s  
most b e n e f i t e d  have been t h e  l ead  agencies  o f  t h e  t h r e e  m u l t i -  
commodity r e sea rch  cen te r s  ( T a b l e  2.11, namely: Cen t ra l  Luzon 
S t a t e  U n i v e r s i t y  (CLSU), Visayas S t a t e  College o f  Agr i cu l tu re  
(VISCA), and Southern Mindanao U n i v e r s i t y  (SMU). 
2.3 Resources f o r  r e sea rch  
There a r e  t h ree  major f u n d i n g  sou rces  f o r  r e sea rch  i n  t h e  
p u b l i c  s ec to r .  These  a re :  (1) t a x e s  t o  f u n d  spec i f i c  research 
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T a b l e  2.1 Research  Budget  of Four A g r i c u l t u r a l  U n i v e r s i t i e s  
That a r e  t h e  Lead I n s t i t u t i o n s  o f  N a t i o n a l  
Commodity C e n t e r s  ( i n  thousand pesos) 
---- --I---_----- 
1977 8t541 404 644 122 
1979 9 t 924 1 t492 2,918 270 
1982 14,161 1,761 4 t 864 308 
1984 17 t 843 2 t 478 8,038 lt711 
~~ 
S o u r c e :  General  A p p r o p r i a t i o n s  Acts for 1977 and 1979 d a t a  and 
PCARRD Research  I n v e n t o r y  for 1982 and 1984 d a t a .  
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a c t i v i t i e s ,  (2) b u d g e t  a l l o c a t i o n s ,  a n d  ( 3 )  l o a n s  and  g r a n t s  from 
i n t e r n a t i o n a l  s o u r c e s .  
T a x e s  on t r a d e  of some a g r i c u l t u r a l  commodities a r e  u s e d  f o r  t h e  
research and  d e v e l o p m e n t  a c t i v i t i e s  o f  t h a t  spec i f ic  commodity.  
T a x e s  on t h e  export  o f . s u g a r ,  c o c o n u t ,  tobacco a n d  forest  
p r o d u c t s  a r e  u s e d  t o  fund  t h e  research  a c t i v i t i e s  of t h e  
P h i l i p p i n e  S u g a r  I n s t i t u t e ,  t h e  P h i l i p p i n e  Coconut  A u t h o r i t y ,  t h e  
P h i l i p p i n e  Tobacco A d m i n i s t r a t i o n ,  and  t h e  F o r e s t  P r o d u c t  
I n d u s t r y  Development  Commission,  r e s p e c t i v e l y .  A n o t h e r  t a x  t h a t  
p r o v i d e s  a s u b s t a n t i a l  s o u r c e  o f  research f u n d s  is t h e  s p e c i a l  
s c i e n c e  f u n d  w h i c h  i s  g e n e r a t e d  f rom t h e  r e g i s t r a t i o n  of motor 
v e h i c l e s .  T h i s  f u n d  i s  a d m i n i s t e r e d  by t h e  NSDB and  d i s t r i b u t e d  
t o  v a r i o u s  research i n s t i t u t i o n s  a s  g r a n t s - i n - a i d .  T h e  b u l k  of 
research f u n d s ,  however ,  a r e  f rom b u d g e t a r y  a p p r o p r i a t i o n s .  Much 
of t h e  research f u n d i n g  o f  l i n e  agenc ie s  of gove rnmen t  s u c h  a s  
t h e  M i n i s t r y  of A g r i c u l t u r e  and  Food (MAF) and  t h e  M i n i s t r y  of 
N a t u r a l  R e s o u r c e s  ( M N R )  comes f rom t h i s  s o u r c e .  
I n  t h e  l a s t  10 y e a r s  l o a n s  and  g r a n t s  from i n t e r n a t i o n a l  
i n s t i t u t i o n s  h a v e  become a s u b s t a n t i a l  s o u r c e  o f  research funds .  
F o r  e x a m p l e  t h e  f u n d s  f o r  s t a f f  d e v e l o p m e n t  a n d  i n f r a s t r u c t u r e  of 
t h e  N A R S  i n  t h e  l a t e  70s came from t h e  p r o c e e d s  of a U. S. Agency 
f o r  I n t e r n a t i o n a l  Development  ( U S A I D )  l o a n  t o  PCARRD. O the r  l o a n  
f u n d s  u s e d  f o r  research a r e  d i s c u s s e d  f u r t h e r  i n  s ec t ion  2.5. 
The a c t u a l  amount  o f  r e s o u r c e s  u s e d  f o r  research i s  n o t  e a s y  
t o  q u a n t i f y .  F i r s t ,  t h e  research, t e a c h i n g  and e x t e n s i o n  
f u n c t i o n s  i n  many research  i n s t i t u t i o n s  a r e  c l o s e l y  l i n k e d  t o  
each o the r  s u c h  t h a t  research e x p e n d i t u r e  i s  n o t  e a s y  t o  sepa-  
rate. Second,  proceeds of t a x e s  f o r  research a r e  a u t o m a t i c a l l y  
l a b e l e d  a s  r e sea rch  money even i f  t h e y  a r e  s p e n t f o r  o t h e r  
p u r p o s e s .  F i n a l l y ,  proceeds from f o r e i g n - a s s i s t e d  p r o j e c t s  
i n c l u d i n g  t h e  gove rnmen t ' s  c o u n t e r p a r t s  a r e  b u d g e t e d  s e p a r a t e l y  
so t h a t  r e s e a r c h  e x p e n d i t u r e s  are  n o t  e a s i l y  s e p a r a b l e .  Never- 
t h e l e s s ,  we h a v e  s e c u r e d  wha t  we f ee l  a r e  t h e  b e s t  e s t i m a t e s  of 
r e s e a r c h  e x p e n d i t u r e s  from 1960 t o  1982 ( T a b l e  2.2). These d a t a  
i n d i c a t e :  
A low p r i o r i t y  i s  g i v e n  t o  r e s e a r c h .  R e s e a r c h  a p p r o p r i -  
a t i o n s  have c o n s i s t e n t l y  been l e s s  t h a n  h a l f  a percent  o f  
G N P  . 
There  was a c o n t i n u i n g  i n c r e a s e  i n  r e s e a r c h  a p p r o p r i a t i o n s  
u p . t o  1981, w i t h  a b u d g e t  i n  t h a t  y e a r  o f  f o u r  times t h a t  
i n  1971. . 
A p p r o p r i a t i o n  of f u n d s  t o  c o m m o d i t i e s  d o  n o t  match t h e i r  
r e l a t i v e  c o n t r i b u t i o n  t o  a g r i c u l t u r a l  p r o d u c t s  ( T a b l e  2 . 3 ) .  
I n  g e n e r a l ,  c r o p s  t h a t  h a v e  l o w e r  h a r v e s t  a r e a  a r e  
a l l o c a t e d  research f u n d s  t h a t  a r e  p r o p o r t i o n a t e l y  h i g h e r .  
T h i s  i s  an i n d i c a t i o n  o f  a b u o y a n t  a t t i t u d e  i n  a g r i -  
c u l t u r a l  research t h a t  a t t a c h e s  g r e a t  op t imism t o  new 
crops as  p o t e n t i a l  c o n t r i b u t o r s  t o  t h e  a g r i c u l t u r a l  sector. 
I n  terms o f  d i s t r i b u t i o n  of f u n d s  t o  t h e  v a r i o u s  r e s e a r c h  
i n s t i t u t i o n s ,  there  i s  a t e n d e n c y  t o  a l l o c a t e  more  f u n d s  t o  
s m a l l e r  i n s t i t u t i o n s .  I n  t h e  e a r l y  70s  r e s e a r c h  f u n d s  were 
c o n c e n t r a t e d  a t  Los Baflos i n  t h e  U.P. C o l l e g e  o f  A g r i c u l t u r e  a t  
M a n i l a  where t h e  main o f f i c e s  o f  t h e  Ministries a r e .  By 1984, 
however ,  w i t h  t h e  i n f l u e n c e  o f  P C A R R D ,  research f u n d s  were s p r e a d  
o u t  more e v e n l y  t o  o u t l y i n g  i n s t i t u t i o n s .  The m o s t  n o t a b l e  
g a i n e r s  a r e  t h e  n e w l y  e s t a b l i s h e d  r e s e a r c h  cen ters  s u c h  a s  CLSU, 
V I S C A  and  USM ( T a b l e  2.1). The  r e s e a r c h  f u n d s  o f  t hese  i n s t i -  
t u t i o n s  have m u l t f p l i e d  by 6, 12 and 15 times, r e s p e c t i v e l y ,  
compared t o  o n l y  2 t imes f o r  UPLB. 
2.4 R e s e a r c h  s t a f f  
The P h i l i p p i n e s  NARS h a s  a f a i r l y  s t r o n g  r e s e a r c h  s t a f f .  
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T a b l e  2.2 Annual  I n v e s t m e n t  i n  A g r i c u l t u r e  and  N a t u r a l  Resources 
Research ( i n  r ea l  terms u s i n g  1972 a s  base year )  
Year GNP Research A p p r o p r i a t i o n ’  P e r c e n t  of GNP 
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~ ~~ _ _ _ _  _ _ _ _ _  ~ _ _ _ _ _  ~ ~ ~ _ _ ~ ~  ~~~ 
Data from 1960-74 t a k e n  from Librero (19831, f o r  1975-83 
from G e n e r a l  A p p r o p r i a t i o n s  Act. Research a l l o t m e n t  
i n c l u d e s  o n l y  d i r e c t  e x p e n d i t u r e s  of t h e  Government and  does 
n o t  i n c l u d e  g r a n t s  o r  l o a n s  from i n t e r n a t i o n a l  s o u r c e s .  
22 
Table 2.3 Area Planted to the Various Commodities and 
Their Relative Research Appropriations 
Commodities 
1982 Research 
Appropriation Area Planted 
(in million PI (in million ha) 
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I t s  d i s t r i b u t i o n  a c c o r d i n g  t o  h i g h e s t  d e g r e e  o b t a i n e d r  agency  of 
employment and f i e l d  o f  s p e c i a l i z a t i o n  i s  shown i n  T a b l e  2.4. 
The  h i g h e s t  c o n c e n t r a t i o n  of research s t a f f  i s  i n  t h e  col-  
leges  and u n i v e r s i t i e s  i n  terms o f  agency  o f  employment ,  and i n  
c r o p  science i n  terms of f i e l d  s p e c i a l i z a t i o n .  F u r t h e r m o r e r  
28 percent o f  3,047 r e s e a r c h  s t a f f  h a v e  d e g r e e s  beyond t h e  BS 
leve l .  
Most o f  t h e  s t a f f  l i s t e d  i n  T a b l e  2.4 do  n o t  work p u r e l y  on 
r e s e a r c h .  O n l y  49 percent o f  t h e  time o f  u n i v e r s i t y  s t a f f  i s  
d e v o t e d  t o  r e s e a r c h ,  w h i l e  t h o s e  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  
spend  77 percent  of t h e i r  time i n  r e s e a r c h .  I n  f a c t ,  PhD d e g r e e  
ho lders  a r e  u s u a l l y  g i v e n  o t h e r  r e s p o n s i b i l i t i e s ,  m a i n l y  a d m i n i s -  
t r a t i o n *  s o t h a t  t h e y  s p e n d  l e s s  time o n  r e sea rch  t h a n  t h o s e  w i t h  
MS or  BS degrees. Reviewing t h i s  s i t u a t i o n ,  Leonor  e t  a l .  (1975)  
e s t i m a t e d t h a t 1 1 9  m o r e  MSs a n d  5 9  m o r e  P h D s  w i l l  h a v e  t o  be 
added  t o  t h e  r e s e a r c h  s t a f f  be tween  1975 a n d  1980. I n  a more  
r e c e n t  s u r v e y  c o n d u c t e d  by PCARRD, an  a d d i t i o n  436 MSs and 
122 PhDs a r e  n e e d e d  t o  c o m p l i m e n t  e x i s t i n g  p e r s o n n e l  (Valmayor  
and  Valera, 1 9 8 3 ) .  
S i n c e  1972,  P C A R R D  has  f u n d e d  t h e  t r a i n i n g  o f  570 MSs and 96 
PhDs. I n  a d d i t i o n ,  t h e  v a r i o u s  e d u c a t i o n a l  i n s t i t u t i o n s ,  n o t a b l y  
t h e  UPLB, g r a d u a t e  a b o u t  200 MSs and 50 PhDs e v e r y  yea r .  It  d o e s  
seem t h a t  t h e r e  i s  a n  a d e q u a t e  p o o l  o f  p e r s o n n e l  n o w t  a n d  i n  t h e  
coming y e a r s ,  t h a t  can s u p p o r t  t h e  n e e d s  of t h e  P h i l i p p i n e  NARS. 
2.5 E x t e r n a l  i n f luences  
The i n t e r n a t i o n a l  a g e n c i e s  t h a t  exert  s u b s t a n t i a l  inf luence 
on t h e  P h i l i p p i n e  NARS can be  g r o u p e d  i n t o  th ree  c a t e g o r i e s ,  
namely:  ( 1 )  t h e  l e n d i n g  a g e n c i e s ,  ( 2 )  t h e  f u n d - g r a n t i n g  agencies 
and  ( 3 )  t h e  r e s e a r c h  a g e n c i e s .  
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Table 2.4 D i s t r i b u t i o n  of Research S t a f f  by Academic 
Degree, Agency a n d  F ie ld  of S p e c i a l i z a t i o n  
Category 
--- Academic Dearee 
BSc MSc PhD To ta l  
Col leges  and U n i v e r s i t i e s  81 1 428 192 
M i n i s t r y  of Agr i cu l tu re  484 39 4 
M i n i s t r y  of Natural  Resources 346 2 1  1 
National  Science Development 
Board 113 20 4 
O t h e r  Government Agencies 27 7 18 4 
I n t e r n a t i o n a l  Agencies 165 64 40 
P r i v a t e  Agencies 11 3 1 
Tota l  
Crop Product ion 
Fores t ry  
A g r i c u l t u r a l  Economics 
F i s h e r i e s  
Rural Sociology 
Animal Science 
Agr i cu l tu ra l  Engineering 
S o i l  Science 
P lan t  Pathology 
Entomology 
Biology 
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2,406 644 279 3 , 329' 
---- 
Source: Adapted from Librero  (1983) .  
*Some re sea rche r s  (315)  a r e  en tered  i n  more t h a n  one d i s c i p l i n e .  
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2.5.1 L e n d i n g  a g e n c i e s  
The l e n d i n g  a g e n c i e s  a r e  t h o s e  who l e n d  money f o r  d e v e l o p -  
men t  i n c l u d i n g  r e s e a r c h .  The Wor ld  Bank, t h e  A s i a n  Deve lopmen t  
Bank (ADB)  and U S A I D  a r e  t h r e e  of t h e  major  l e n d i n g  a g e n c i e s  f o r  
t h e  P h i l i p p i n e s .  Some examples o f  t h e i r  l o a n s  and  t h e  
c o r r e s p o n d i n g  research componen t s  are: 
The  R a i n f e d  A g r i c u l t u r e  P r o j e c t  f o r  t h e  p r o v i n c e  of I l o i l o ,  
f u n d e d  by t h e  World Bank, d e s i g n e d  t o  i n c r e a s e  p r o d u c t i v i t y  
o f  r a i n f e d  r i c e  p a d d i e s ,  i n c l u d i n g  a research component  fo r  
a d a p t i n g  t e c h n o l o g i e s  d e v e l o p e d  f o r  I l o i l o  t o  s e v e n  o t h e r  
p r o v i n c e s .  
The A g r i c u l t u r a l  S u p p o r t  S e r v i c e s  Program,  f u n d e d  by t h e  
World Bank, d e s i g n e d  t o  improve  t h e  i n s t i t u t i o n a l  s e r v i c e s  
t o  a g r i c u l t u r e ,  w i t h  a r e s e a r c h  component  f o r  t e c h n o l o g y  
v e r i f i c a t i o n  i n  a l l  72 p r o v i n c e s  i n  t h e  c o u n t r y .  
The R a i n f e d  Research and  Development  Program, f u n d e d  by 
U S A I D ,  d e s i g n e d  t o  d e v e l o p  r a i n f e d  a r e a s  i n  t h ree  of t h e  
t w e l v e  r e g i o n s  of t h e  c o u n t r y ,  w i t h  a research component  
f o r  d e v e l o p i n g  new p r o d u c t i o n  t e c h n o l o g i e s  f o r  r a i n f e d  and  
u p l a n d  a reas .  
The  Second Laguna Development  P ro jec t ,  f u n d e d  by ADB, 
d e s i g n e d  t o  d e v e l o p  two a g r i c u l t u r a l  a r e a s  i n  C a v i t e ,  w i t h  
a research  component  f o r  d e v e l o p i n g  p r o d u c t i o n  t e c h n o l o g i e s  
f o r  u p l a n d  a n n u a l  c rops ,  p r i m a r i l y  v e g e t a b l e s .  
2.5.2 F u n d - g r a n t i n g  a g e n c i e s  
The f u n d - g r a n t i n g  a g e n c i e s  a r e  g o v e r n m e n t  o r  p r i v a t e l y  
f u n d e d  i n t e r n a t i o n a l  a g e n c i e s  whose p r i m a r y  m a n d a t e  i s  t o  g r a n t  
f u n d s  t o  t h e  N A R S s  of d e v e l o p i n g  c o u n t r i e s  i n  o rde r  t o  acce lera te  
r u r a l  deve lopmen t .  They i n f l u e n c e  research i n  t h e  P h i l i p p i n e s  by 
i n d i c a t i n g  t h e  t y p e s  o f  research  t h e y  a r e  w i l l i n g  t o  fund.  W i t h  
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s u c h  an e x c e l l e n t  p rospec t  o f  f i n a n c i a l  s u p p o r t ,  F i l i p i n o  re- 
searchers are  m o t i v a t e d  t o  d e v e l o p  p r o j e c t  p roposa l s  geared 
t o w a r d s  t h e  s p e c i f i e d  a r e a s  of p r i o r i t y .  Some examples  of t h e  
f u n d - g r a n t i n g  a g e n c i e s  t h a t  a r e  p r e s e n t l y  a c t i v e  i n  t h e  c o u n t r y  
a r e  t h e  I n t e r n a t i o n a l  Development  R e s e a r c h  Center, t h e  German 
Fund fo r  Development ,  a n d  t h e  U n i t e d  Na t ions  Agenc ie s .  
2.5.3 Research i n s t i t u t i o n s  
a r e  manda ted  t o  s o l v e  t h e  p r o d u c t i o n  problems of major c rops  i n  
t h e  d e v e l o p i n g  c o u n t r i e s .  The I A R C s  d o m i n a t e  t h i s  group.  Non- 
I A R C  i n s t i t u t i o n s  s u c h  a s  t h e  As ian  Vegetable  Research C e n t e r  a n d  
t h e  T r o p i c a l  A g r i c u l t u r a l  R e s e a r c h  Center a r e  a l s o  a c t i v e  i n  t h e  
c o u n t r y .  T h e s e  i n s t i t u t i o n s  i n f l u e n c e  t h e  NARS t h r o u g h  t h e i r  
research r e s u l t s ,  some of w h i c h  a d d r e s s  l o c a l  problems (see 
s e c t i o n  3 f o r  t h e  i n f l u e n c e  of I A R C s  on  N A R S ) .  
Research i n s t i t u t i o n s  f u n d e d  by i n t e r n a t i o n a l  d o n o r  a g e n c i e s  
2.6 E f f e c t i v e n e s s  and  problems 
As compared  t o  t h e  N A R S  o f  more d e v e l o p e d  c o u n t r i e s ,  where 
p u b l i s h e d  p a p e r s  become a n  i m p o r t a n t  i n d i c a t o r  o f  research 
a c c o m p l i s h m e n t ,  research e f f e c t i v e n e s s  i n  t h e  P h i l i p p i n e s  is 
measured  p r i m a r i l y  i n  terms o f  i m p a c t  on farm p r o d u c t i v i t y .  A s  a 
c o n s e q u e n c e ,  t h e  number o f . t e c h n i c a 1  p a p e r s  p u b l i s h e d  a r e  few, 
w h i l e  e x t e n s i o n - o r i e n t e d  b u l l e t i n s  a r e  more common. I n  c rop  
s c i e n c e ,  f o r  example ,  where t h e  c o n c e n t r a t i o n  of researchers i s  
h i g h e s t ,  there  are  o n l y  th ree  j o u r n a l s  w i t h  n a t i o n a l  r e p u t a t i o n s  
t h a t  come o u t  r e g u l a r l y ,  compared  t o  f o u r  t y p e s  o f  e x t e n s i o n  
b u l l e t i n s  p u b l i s h e d  by PCARRD a l o n e .  
S i m i l a r l y ,  research f i n d i n g s  t h a t  s o l v e  t h e  most i m p o r t a n t  
p r o d u c t i o n  c o n s t r a i n t s  a r e  t h e  most l i k e l y  t o  g e t  p u b l i c  r ecog-  
n i t i o n .  Thus ,  r e c e n t  research awards h a v e  been  d o m i n a t e d  by 
( 1 )  breeders who h a v e  d e v e l o p e d  c r o p  v a r i e t i e s  t h a t  a r e  w i d e l y  
a d o p t e d  by farmers, (2) those  who h a v e  d e v e l o p e d  p r a c t i c a l  and  
e c o n o m i c a l  ways  of  c o n t r o l l i n g  o r  m i n i m i z i n g  p e s t  damage, and  
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( 3 )  those  who have shown success fu l  pro to types  of r u r a l  develop- 
ment. 
A major  problem o f t h e  N A R S i s  how t o  a c h i e v e  a b a l a n c e  
between coord ina t ion  and bureaucracy on t h e  one hand and 
independence and c r e a t i v i t y  on t h e  other .  T h e  Ph i l ipp ine  
experience shows t h a t  some degree of coord ina t ion  i s  necessary 
f o r  young and inexperienced members of t h e  NARS. A few t r a i n e d  
and experienced coord ina to r s  a t  t h e  n a t i o n a l  l e v e l  can provide 
good d i r e c t i o n  t o  many developing i n s t i t u t i o n s .  As t h e  N A R S  
matures,  however, and t h e  s t a f f  becomes more experienced, t h e  
need  f o r  coord ina t ion  becomes less and t h e  ill e f f e c t s  o f  
bureaucracy become more pervasive.  After a l l ,  good r e sea rche r s  
a r e  expected t o  be  independents c r e a t i v e  and o f t e n  non- 
conformist .  They a r e  most d i f f i c u l t  t o  coordinate.  
The N A R S  i s  g e t t i n g  s t r o n g e r  and t h e  number o f  h i g h l y  
t r a i n e d  and capable s t a f f  is increasing.  As a resul t ,  
coord ina t ion  and c e n t r a l  planning w i l l  become inc reas ing ly  more 
d i f f i c u l t .  How PCARRD should r e a c t  t o  t h i s  r e a l i t y  is a problem. 
How PCARRD can cont inue t o  minimize dup l i ca t ion  and e f f e c t i v e l y  
d i r e c t  research  p r i o r i t i e s  without  becoming a major bureaucracy 
i s  a challenge. 
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3 I m p a c t  o f  t h e  I A R C  on t h e  NARS 
3.1 I n t r o d u c t i o n  
I m p a c t  c o n n o t e s  two e s s e n t i a l  i n g r e d i e n t s :  (1) an e f fec t  
t h a t  i s  measured  a s  a change o r  improvemen t  i n  t h e  r ec ip i en t  u n i t  
( i n  o u r  c a s e  t h e  NARS)  and  (2 )  a c a u s e  t h a t  is  i d e n t i f i e d ,  
t h r o u g h  a s s o c i a t i o n  w i t h  t h e  e f f ec t ,  a s  d u e  t o  t h e  a c t i v i t i e s  of 
t h e  donor  u n i t  ( i n  o u r  c a s e  an  I A R C ) .  I n  t h e  p r e s e n t  s t u d y ,  t h e  
d e s c r i p t i o n  and q u a n t i f i c a t i o n  o f  t h e  e f f ec t ,  i.e., t h e  change  
a n d  p r o g r e s s  i n  t h e  N A R S ,  i s  n o t m u c h o f a  p r o b l e m .  I m p r o v e m e n t s  
i n  f a c i l i t i e s ,  s t a f f ,  o u t p u t  and o r g a n i z a t i o n  of t h e  NARS is n o t  
d i f f i c u l t  t o  document.  The p r o b a b l e  causes o f  these  effects ,  
however ,  a r e  u s u a l l y  many. Government  p o l i c y ,  economic  e n v i r o n -  
m e n t ,  n a t i o n a l  v a l u e s ,  a n d  i n t e r n a t i o n a l  o r g a n i z a t i o n s  a r e  some 
p o s s i b l e  c a u s e s .  C o n s e q u e n t l y ,  i t  i s  n o t  easy t o  trace a c a u s e  
t o  a s p e c i f i c  e f fec t ,  and much less t o  q u a n t i f y  t h e  c o n t r i b u t i o n  
o f  a p a r t i c u l a r  c a u s e  t o  a p a r t i c u l a r  effect. To c o p e  w i t h  t h i s  
d i f f i c u l t y ,  we have  relaxed somewhat  t h e  r e q u i r e m e n t  o f  p r o v i n g  
c a u s a t i o n  from a c l e a r  a s s o c i a t i o n  t o  t h a t  of  e s t a b l i s h i n g  a 
p o s s i b l e  a s s o c i a t i o n .  T h a t  is, any improvemen t  i n  t h e  N A R S  t h a t  
c a n  be a s s o c i a t e d  w i t h ,  o r  c o u l d  have been  a f f ec t ed  by, any  
a c t i v i t y  o f  an  I A R C  i s  i m m e d i a t e l y  c o n s i d e r e d  a s  p a r t  of t h e  
impact  of t h a t  IARC on t h e  NARS. O b v i o u s l y ,  t h i s  d e f i n i t i o n  c a n  
g r o s s l y  o v e r e m p h a s i z e  t h e  i m p o r t a n c e  o f  t h e  I A R C  r e l a t i v e  t o  
o t h e r  c a u s e s .  We r e c o g n i z e  t h i s  p o t e n t i a l  f o r  b i a s  and t r y  t o  
m i n i m i z e  i t  by i n c l u d i n g ,  whenever p o s s i b l e ,  o t h e r  c a u s e s  t h a t  
c o u l d  have  p a r t i c i p a t e d  i n  p r o d u c i n g  an  i d e n t i f i e d  impact.  
The i m p a c t  o f  t h e  I A R C s  on  t h e  N A R S  can b e  g r o u p e d  i n t o  
t h r e e  m a j o r  c a t e g o r i e s ,  namely:  (1) i m p r o v e m e n t s  i n  b i o l o g i c a l  
m a t e r i a l s  t h r o u g h  t h e  germplasm t h a t  t h e  I A R C  d i s s e m i n a t e s ,  
( 2 )  s t a f f  d e v e l o p m e n t  p r i m a r i l y  a s s o c i a t e d  w i t h  t h e  I A R C s '  
t r a i n i n g  programs, and  ( 3 )  r e s e a r c h  f i n d i n g s  of t h e  I A R C s  t h a t  
become t h e  b a s i s  of a p p l i e d  research by t h e  NARS.  
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3.2 B i o l o g i c a l  m a t e r i a l s  
V a r i e t a l  improvemen t  i s  a m a j o r  a r e a  o f  r e s e a r c h  f o r  m o s t  
I A R C s .  F o r  t h e i r  respect ive manda te  c r o p s  t h e y  m a i n t a i n  compre-  
h e n s i v e  s e t s  o f  g e n o t y p e s  t h a t  r e p r e s e n t  l a n d  r a c e s  f rom a l l  o v e r  
t h e  wor ld .  Through v a r i o u s  me thods  o f  r e c o m b i n i n g  g e n o t y p e s ,  t h e  
I A R C s  g e n e r a t e  l a r g e  n u m b e r s  o f  b r e e d i n g  m a t e r i a l s ,  w h i c h  t h e y  
c o n t i n u o u s l y  e v a l u a t e  f o r  o u t s t a n d i n g  p e r f o r m a n c e .  
Any n a t i o n a l  r e s e a r c h  s y s t e m  can  request any g e n o t y p e  a v a i l -  
a b l e  f r o m  any I A R C .  I n  a d d i t i o n ,  t h e  I A R C s  d i s t r i b u t e ,  t h r o u g h  
selected n a t i o n a l  centers, s e l e c t e d  g e n o t y p e s  w h i c h  a r e  m o s t  
l i k e l y  t o  be  u s e f u l  t o  e x i s t i n g  n a t i o n a l  b r e e d i n g  p rograms .  The 
I A R C s  t h a t  r e g u l a r l y  s e n d  b r e e d i n g  m a t e r i a l s  t o  t h e  P h i l i p p i n e s  
a r e  shown i n  T a b l e  3.1.  
F o r  m o s t  r e s e a r c h e r s  and r e s e a r c h  a d m i n i s t r a t o r s  in te r -  
v i e w e d ,  t h e  c o l l e c t i o n r  g e n e r a t i o n  and d i s t r i b u t i o n  o f  g e n e t i c  
m a t e r i a l s  ( g e r m p l a s m )  i s  t h e  m o s t  i m p o r t a n t  and u s e f u l  service 
t h a t  t h e  I A R C s  p r o v i d e  t h e  NARS. T h i s  o p i n i o n  is m o s t  p ronounced  
a t  UPLB, w i t h  i t s  f a i r l y  s t r o n g  r e s e a r c h  s t a f f  and r e l a t i v e l y  
good a v a i l a b i l i t y  o f  t r a i n i n g  o p p o r t u n i t i e s .  A t  s m a l l e r  centers 
(i.e., S o u t h e r n  Mindanao U n i v e r s i t y ,  M a l i g a y a  R e s e a r c h  and 
T r a i n i n g  Center, and C a m a r i n e s  Sur  A g r i c u l t u r a l  C o l l e g e )  s t a f f  
t r a i n i n g  i s  p e r c e i v e d  t o  be  more i m p o r t a n t  ( s e e  s e c t i o n  3.3). 
More a v a i l a b i l i t y  of gene t i c  m a t e r i a l s  d o e s  n o t  by i t s e l f  
i m p r o v e  t h e  NARS. I t  h a s ,  however r  t h e  p o t e n t i a l  f o r  i n i t i a t i n g  
a c h a i n  o f  e v e n t s  t h a t  c o u l d  s u b s t a n t i a l l y  i m p r o v e  r e s e a r c h  
c a p a b i l i t y  and r e s e a r c h  o u t p u t .  
3.2.1 I m p r o v i n g  r e s e a r c h  c a p a b i l i t y  
p l a s m ,  t w o  i m p o r t a n t  o p p o r t u n i t i e s  a r e  opened f o r  t h e  N A R S  
sc ient is ts .  F i r s t ,  r e g u l a r  I A R C  s t a f f  visi ts  c a n  e x p o s e  t h e  
Working c o o p e r a t i v e l y  w i t h  t h e  I A R C s  i n  e v a l u a t i n g  germ- 
Table 3.1 Approximate Number of Genotypes p e r  Year 
That Are Sent by I A R C  t o  t h e  Ph i l ipp ine  NARS 
I R R I  Rice 1,0001 B P I  
CIMMYT Corn 50 UPLB/SMARC 
ICRISAT Sorghum 30 UPLB 
Pigeonpea not r egu la r  UPLB 
C I A T  Cassava not  r egu la r  UPLB/VISCA 
C I P  Pota to  20 MSAC/BPI/UPLB 
' Includes genotypes evaluated d i r e c t l y  by I R R I  s t a f f  b u t  
t e s t e d  on NARS experiment s t a t i o n s .  
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l o c a l  s t a f f  t o  new r e s e a r c h  f i n d i n g s  and  open  u p  o p p o r t u n i t i e s  
f o r  t r a i n i n g  o r  a t t e n d a n c e  a t  c o n f e r e n c e s .  These  c o n t a c t s  a r e  
s p e c i f i c a l l y  u s e f u l  t o  sma l l e r  a n d  more r e m o t e  s t a t i o n s ,  where 
o p p o r t u n i t i e s  f o r  s t a f f  improvement  a r e  l i m i t e d .  
Second,  t hese  t r i a l s  a r e  r e l a t i v e l y  l a r g e  and a r e  commonly 
u s e d  by t h e  l o c a l  agency t o  j u s t i f y  r e q u e s t s  f o r  a d d i t i o n a l  f u n d s  
and  r e s e a r c h  s t a f f .  I n  a l l  f i v e  research s t a t i o n s  v i s i t e d  where 
s u c h  i n t e r n a t i o n a l  n u r s e r i e s  a r e  b e i n g  tes ted,  s p e c i a l  f u n d s  a r e  
p r o v i d e d  f o r  t h e  i n t e r n a t i o n a l  nurseries and  a t  l e a s t  o n e  re- 
s e a r c h  a s s i s t a n t  c o n s i d e r s  t h i s  a c t i v i t y  a m a j o r  r e s p o n s i b i l i t y .  
Three o f  t h e  f i v e  s t a t i o n s ,  however ,  i n d i c a t e d  t h a t  t h e  a d d i -  
t i o n a l  resources a r e  n o t  enough and t h e  i n s t i t u t i o n  h a s  t o  p u t  u p  
i t s  own c o u n t e r p a r t .  None o f  t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s ,  
however ,  a r e  w i l l i n g  t o  g i v e  up  t h e  i n t e r n a t i o n a l  nurseries, 
i n d i c a t i n g  t h a t  t h e  b e n e f i t s  f a r  o u t w e i g h t  t h e  d i s a d v a n t a g e s .  
3.2.2 I m p r o v i n g  r e s e a r c h  o u t p u t  
i n  r e m o t e  a r e a s ,  have t h e  t e n d e n c y  t o  o p e r a t e  s m a l l  b r e e d i n g  p ro -  
g r a m s  i n v o l v i n g  l o c a l l y  a v a i l a b l e  g e n o t y p e s .  The  d i v e r s i t y  o f  
these  m a t e r i a l s  i s  u s u a l l y  n a r r o w  and  t h e  p o t e n t i a l  f o r  p r o g r e s s  
i s  small .  The  i n t r o d u c t i o n  o f  e l i t e  germplasm f rom t h e  I A R C s  
r e s u l t s  i n  a s u b s t a n t i a l  i n c r e a s e  i n  gene t ic  d i v e r s i t y  and  a 
d r a m a t i c  improvemen t  i n  y i e l d  p o t e n t i a l .  Such c h a n g e s  g r e a t l y  
b r o a d e n  t h e  researchers '  o u t l o o k  and i m p r o v e  t h e i r  p e r c e p t i o n  o f  
a c h i e v a b l e  g o a l s .  F o r  e x a m p l e ,  c o r n  and  sorghum e l i t e  l i n e s  f rom 
CIMMYT and I C R I S A T  have h e l p e d  increase  t h e  y i e l d  e x p e c t a t i o n  of 
breeders a t  UPLB a n d  SMU. I n  c a s s a v a ,  y i e l d s  exceeding 40 t o n s  
a r e  s u d d e n l y  perceived a s  a c h i e v a b l e  where 20 u s e d  t o  be 
c o n s i d e r e d  excellent.  S i m i l a r  c h a n g e s  h a v e  happened w i t h  sweet 
p o t a t o ,  w h i t e  p o t a t o  and  even t h e  g r a i n  legumes .  F o r  r ice ,  where 
b r e e d i n g  p r o g r a m s  f i r s t  s t a r t e d ,  these  upgraded  e x p e c t a t i o n s  have 
been t r a n s l a t e d  i n t o  b e t t e r  farm y i e l d s  ( see  s e c t i o n  4.3). 
N a t i o n a l  r e s e a r c h  i n s t i t u t i o n s ,  e s p e c i a l l y  t h e  s m a l l e r  o n e s  
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3.3 S t a f f  deve lopmen t  
S t a f f  d e v e l o p m e n t  i s  p e r c e i v e d  by a l l  research admin i s t r a -  
t o r s  a s  a c o n t i n u i n g  conce rn .  Due t o  s t a f f  t u r n o v e r r  t r a i n i n g  
mus t  be i n s t i t u t e d  j u s t  t o  m a i n t a i n  present  s t r e n g t h .  F o r  young 
r e s e a r c h e r s r  a chance t o  t r a i n  e i t h e r  l o c a l l y  o r  a b r o a d  i s  o n e  of 
t h e  m a j o r  r e w a r d s  of a j o b  well  done. T h u s ,  t r a i n i n g  i s  r a n k e d  
a s  e i t h e r  t h e  mos t  i m p o r t a n t ,  o r  t h e  second  mos t  i m p o r t a n t ,  
s e r v i c e  o f  t h e  I A R C s .  I n  f a c t  more t h a n  80 p e r c e n t  o f  t h o s e  
i n t e r v i e w e d  have  e i t h e r  t r a i n e d  o r  a t t e n d e d  c o n f e r e n c e s  i n  a t  
l e a s t  o n e  I A R C .  
T h e r e  a r e  s e v e r a l  f e a t u r e s  t h a t  a r e  d e s i r a b l e  a b o u t  t h e  I A R C  
t r a i n i n g .  F i r s t ,  t r a i n i n g  i s  u s u a l l y  g i v e n  i n  a r e a s  where t h e  
I A R C s  have  t h e  bes t  p r a c t i c a l  e x p e r i e n c e .  Second,  t h e  s p o n s o r i n g  
center is f a m i l i a r  w i t h  r e s e a r c h  work i n  t h e  r e c i p i e n t  c o u n t r i e s  
and  t r a i n i n g  i s  d e s i g n e d  t o  f i t  l o c a l  needs .  T h i r d ,  t r a i n e e s  a re  
se lec ted  f rom p e o p l e  a l r e a d y  w o r k i n g  i n  a r e a s  r e l a t e d  t o  t h e  
t r a i n i n g  program,  so  t h a t  t h e i r  newly  a c q u i r e d  knowledge  i s  
r e a d i l y  a p p l i c a b l e  t o  t h e i r  c u r r e n t  j o b .  
R e s e a r c h  a d m i n i s t r a t o r s  were e s p e c i a l l y  a p p r e c i a t i v e  o f  t h e  
above  f e a t u r e s  and i n d i c a t e d  t h a t  IARC-trained s t a f f  d i d  n o t  need  
much r e a d j u s t m e n t  on t h e i r  return. T h e y  were, i n  f a c t ,  t r a i n e d  
t o  go back t o  t h e i r  o l d  j o b s .  
The same d e s i r a b l e  f e a t u r e s ,  however ,  have c a u s e d  
d i f f i c u l t i e s  i n  c a s e s  where t h e  t r a i n e e s  a r e  n o t  se lec ted  
c a r e f u l l y .  F o r  e x a m p l e r  when t r a i n e e s  a r e  t a k e n  f rom j o b s  t h a t  
a r e  n o t  r e l a t e d  t o  t h e  t o p i c  o f  t r a i n i n g ,  o r  when r e t u r n i n g  
t r a inees  a r e  a s s i g n e d  t o  new j o b s ,  t h e y  f e e l  l o s t  and o u t  o f  
p l a c e .  The v e r y  s p e c i f i c i t y  o f  t h e  I A R C  t r a i n i n g  t h a t  i s  s o  
a d v a n t a g e o u s  when o n e  r e t u r n s  t o  t h e  c o r r e c t  job makes it d i f f i -  
c u l t  t o  a p p l y  t o  new s i t u a t i o n s .  F o r  example ,  when t r a i n e e s  a r e  
t a k e n  f rom jobs t h a t  a r e  n o t  r e l a t e d  t o  t h e  t o p i c  o f  t r a i n i n g ,  o r  
when r e t u r n i n g  t r a i n e e s  a r e  a s s i g n e d  t o  new j o b s ,  t h e y  f e e l  l o s t  
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a n d  o u t  of place. C l e a r l y ,  i t  i s  e s s e n t i a l  t o  select  t h e  
t r a i n e e s  a p p r o p r i a t e l y .  Toward t h i s  end ,  PCARRD s t r o n g l y  
s u g g e s t s  t h a t  t h e  select ion of  t r a i n e e s  s h o u l d  p a s s  t h r o u g h  a 
n a t i o n a l  c o o r d i n a t i n g  body w h i c h  can e n s u r e  t h a t  o n l y  q u a l i f i e d  
persons who a r e  now h o l d i n g  r e l e v a n t  p o s i t i o n s  a r e  s e n t  f o r  
t r a i n i n g .  
T r a i n i n g  f o r  advanced  degrees,  most e s p e c i a l l y  f o r  t h e  PhD, 
i s  needed  from i n s t i t u t i o n s  o u t s i d e  o f  t h e  P h i l i p p i n e s .  It i s  
n e c e s s a r y  t h a t  o u r  k e y  researchers  be t r a i n e d ,  n o t  by a s i n g l e  
i n s t i t u t i o n  b u t  by several ,  p r e f e r a b l y  w i t h  d i v e r g e n t  e n v i r o n -  
m e n t s  as w e l l .  The g e n e r a l  p r e f e r e n c e  i s  f o r  a t  l e a s t  h a l f  o f  
t h e  new PhDs t o  come from non-IARC a n d  n o n - P h i l i p p i n e  
i n s t i t u t i o n s .  F o r  BS, MS a n d  o the r  degrees t h e  e x i s t i n g  N A R S  a n d  
I A R C s  c o u l d  s u p p l y  mos t  o f  t h e  r e q u i r e m e n t s .  
Shown i n  T a b l e  3.2 a r e  t h e  t r a i n i n g  n e e d s  of t h e  
P h i l i p p i n e s ,  a n d  t h e  i n t e r n a t i o n a l  i n s t i t u t i o n s  t h a t  can p r o v i d e  
s u c h  t r a i n i n g .  O f  t h e  t o t a l  o f  377 p e o p l e  t o  be  t r a i n e d ,  o n l y  
28 p e r c e n t  a r e  expected t o  be s a t i s f i e d  by t h e  i n t e r n a t i o n a l  
c e n t e r s ,  C G I A R  o r  non-CGIAR. The  m a j o r i t y  ( 7 8  percent) w i l l  be 
t r a i n e d  by l o c a l  i n s t i t u t i o n s ,  p r i m a r i l y  t h e  c o l l e g e s  a n d  u n i -  
vers i t ies  t h a t  a r e  members of t h e  N A R S .  
3.4 Research r e s u l t s  
A s i d e  from g e n e t i c  m a t e r i a l s ,  r e s e a r c h  r e s u l t s  a r e  a v a i l a b l e  
t o  t h e  N A R S  i n  t h e  f o r m  of p u b l i s h e d  o r  u n p u b l i s h e d  m a n u s c r i p t s .  
Some o f t h e  I A R C  f i n d i n g s  h a v e  b e e n  t h e b a s i s  f o r  a p p l i e d  
research t h a t  i s  d e s i g n e d  t o  s o l v e  P h i l i p p i n e  problems. Some 
r e s u l t s  t h a t  h a v e  made s u b s t a n t i a l  i m p a c t  on  t h e  a c t i v i t i e s  o f  
t h e  N A R S  a r e  d i s c u s s e d  i n  t h i s  s e c t i o n .  
3.4.1 B r e e d i n g  m e t h o d s  
T h e s e  a r e  t e c h n i q u e s  for h a n d l i n g  b r e e d i n g  m a t e r i a l s  t h a t  
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a r e  d e s i g n e d  t o  h a s t e n  t h e  r a t e  of g e n e t i c  improvement .  Some 
e x a m p l e s  are: 
( 1 )  T e c h n i q u e s  f o r  r a p i d  e v a l u a t i o n  of ( a )  b r e e d i n g  m a t e r i a l s ;  
( b )  d i s e a s e  res i s tance  i n  sorghum d e s i g n e d  a t  ICRISAT; 
( c )  l a b o r a t o r y  c u l t u r e  and m u l t i p l i c a t i o n  of c o r n  b o r e r  
d e s i g n e d  by CIMMYT;  and  ( d )  h i g h  l y s i n e  i n  c o r n  d e s i g n e d  
by CIMMYT;  
(2) P o p u l a t i o n  b r e e d i n g  i n  corn .  P o p u l a t i o n  improvement  t e c h -  
n i q u e s  i n  corn h a v e  been  w i d e l y  u s e d  and  t r i e d  i n  severa l  
u n i v e r s i t i e s  and  p r i v a t e  c o m p a n i e s  i n  t h e  U.S. They 
h a v e  a l s o  been  w i d e l y  a p p l i e d  t o  maize a t  C I M M Y T  and  t o  
some ex ten t  t o  sorghum a t  I C R I S A T .  B e c a u s e  of t h e  c lose 
c o n t a c t  of t h e  I A R C s  t o  b r e e d i n g  p r o g r a m s  i n  t h e  P h i l i p -  
p i n e s ,  t e c h n i q u e s  u s e d  a t  t h e  I A R C s  a r e  a l s o  u s e d  i n  t h e  
P h i l i p p i n e s ,  and  t h e  m a t e r i a l s  d e v e l o p e d  by t h e  I A R C s  a r e  
o f t e n  u s e d  a s  t h e  s t a r t i n g  p o i n t  o f  m a t e r i a l s  u s e d  by t h e  
N A R S .  
(3) T e c h n i q u e s  fo r  s i m p l i f y i n g  c r o s s - p o l l i n a t i o n  i n  r ice.  
After e x p e r i m e n t i n g  w i t h  many t e c h n i q u e s  f o r  s i m p l i f y i n g  
e m a s c u l a t i o n  i n  r i ce ,  I R R I  and  F i l i p i n o  r i c e  b r e e d e r s  a re  
p r i m a r i l y  u s i n g  t h e  s p i k e l e t - c l i p p i n g  t e c h n i q u e .  Wi th  
t h i s  t e c h n i q u e  a p e r s o n  can  e a s i l y  make 50 crosses i n  one 
day .  A l t h o u g h  I R R I  i s  n o t  t h e  o r i g i n a t o r  of t h i s  t e c h -  
n i q u e ,  i t  h a s  p e r f e c t e d i t  a n d  d e m o n s t r a t e d  i t  t o  s o  many 
l o c a l  b r e e d e r s  t h a t  it i s  c u r r e n t l y  t h e  s t a n d a r d  
emascu la t ion  method u s e d  i n  t h e  P h i l i p p i n e s .  
3.4.2 Farm t r i a l s  
The use of a c t u a l  f a r m s  i n s t e a d  of r e s e a r c h  s t a t i o n s  f o r  
c o n d u c t i n g  e x p e r i m e n t s  i s  n o t  new. The  c e n t e r s ,  most  n o t a b l y  
I R R I ,  C I M M Y T  and  CIP, however ,  h a v e  added  a new d i m e n s i o n  t o  
these t r i a l s  -- p a r t i c i p a t i o n  of t h e  farmer. T h e s e  trials are 
P r i m a r i l y  d e s i g n e d  t o  e v a l u a t e  t h e  p e r f o r m a n c e  of new 
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T a b l e  3.2 T r a i n i n g  N e e d s  of t h e  P h i l i p p i n e  NARS and 
t h e  I n s t i t u t i o n s  T h a t  C o u l d  P r o v i d e  t h e  T r a i n i n g  
A r e a  of T r a i n i n g  N u m b e r  t o  t u t -  
be Tra ined  I A R C  N o n - I A R C  
C r o p s  110 I R R I r  CIMMYT AVRDC I N T S O Y  
I I T A ,  I C R I S A T  B I O T R O P ,  S E A R C A  
C I P ,  I C A R D A ,  A I T ,  P H R T C  
C I A T  
L i v e s t o c k  and P o u l t r y  39 
Farming Systems/Soil  21 
Fishe r i e s  
Fores t ry  
S o c i o e c o n o m i c  
G e n e r a l  
49 
60 
5 1  
I L C A ,  C I A T ,  - 
I C A R D A ,  I L R A D  
I C A R D A ,  I R R I  A I T  
I C R I S A T ,  I I T A ,  
I L C A  
- S E A F D E C ,  I C A  
B I O T R O P  
I C A R D A ,  I L O A  B I O T R O P  
I R R I  AVRDC, S E A R C A ,  
A I T  
47 I R R I  S E A R C A ,  S E A F D E C  
t 
Source: PCARRD ( 1 9 8 3 ) .  
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t e c h n o l o g i e s  i n  a c t u a l  f a r m  e n v i r o n m e n t s .  The  P h i l i p p i n e s  h a s ,  
s i n c e  1982, e s t a b l i s h e d  a n e t w o r k  o f  on-farm t r i a l s  d e s i g n e d  t o  
t e s t  i n  farmers' f i e l d s  t h e  s u p e r i o r i t y  o f  n e w l y  d e v e l o p e d  
t e c h n o l o g i e s  b e f o r e  t h e y  a r e  given w i d e s p r e a d  d i s s e m i n a t i o n .  
3.4.3 Other  i n f o r m a t i o n  
Much o f  t h e  b a s i c  r e s e a r c h  c o n d u c t e d  by t h e  I A R C s  has  served 
a s  a b a s i s  f o r  a p p l i e d  r e s e a r c h  c o n d u c t e d  by t h e  NARS. Some 
e x a m p l e s  a r e  t h e  b e h a v i o r  o f  submerged  paddy s o i l s ,  t h e  i n h e r i -  
t a n c e  o f  r e s i s t a n c e  t o  p e s t s  a n d  d i s e a s e s ,  n i t r o g e n  l o s s e s ,  and  
b i o l o g i c a l  s o u r c e s  o f  n i t r o g e n  and phosphorus .  
3.5 I m p o r t a n t  i ssues  
3.5.1 Effect iveness  o f  t h e  I A R C  model 
t h e  I A R C s '  success, how c o s t - e f f e c t i v e  is t h e  I A R C  model?  Could 
t h e  same amount  o f  money u s e d  by t h e  I A R C s  have p roduced  more 
e f f ec t  i f  i t  had been c h a n n e l e d  d i r e c t l y  t o  t h e  NARS o r  t h r o u g h  
o t h e r  t y p e s  of i n t e r m e d i a r y  d o n o r  a g e n c i e s ?  Many r e s e a r c h e r s  and  
research a d m i n i s t r a t o r s  expressed t h e  o p i n i o n  t h a t  w h i l e  t h e  
I A R C s  h a v e  made s u b s t a n t i a l  p r o g r e s s  i n  s o l v i n g  t h e  p r o b l e m s  o f  
t h e i r  mandated  r e s e a r c h  a r e a s ,  t h e i r  i m p a c t  on t h e  NARS is f a r  
t o o  s m a l l  r e l a t i v e  t o  t h e  r e s o u r c e s  u s e d .  Some o f  t h e  b a s e s  f o r  
t h i s  j udgmen t  are:  
I f  t h e  i m p r o v e m e n t  o f t h e  N A R S i s t a k e n  a s  t h e  measure o f  
Improv ing  t h e  N A R S  i s  n o t  t h e  p r i m a r y  manda te  o f  t h e  I A R C s ,  
b u t  i s  o n l y  i n c i d e n t a l  t o  s o l v i n g  f o o d  p r o d u c t i o n  b o t t l e -  
necks .  Some r e s e a r c h  a d m i n i s t r a t o r s  f e e l  t h a t  t h e  b e n e f i t s  
t h e y  g e t  f rom t h e  I A R C s  come more a s  a b y - p r o d u c t  t h a n  by 
d e s i g n .  
The  I A R C  model i s  n o t  e f f i c i e n t  i n  s o l v i n g  l o c a t i o n - s p e c i f i c  
p rob lems .  I A R C  r e s e a r c h  i s  d e s i g n e d  t o  a d d r e s s  p r o b l e m s  
c o m m o n l y  f a c e d  b y  a l a r g e  a r e a  o r  a l a r g e  n u m b e r  o f  
coun t r i e s .  The N A R S ,  however ,  d e a l s  w i t h  more l o c a t i o n -  
38 
s p e c i f i c  problems. In t h e  e a r l y  y e a r s  of an I A R C ,  when i t s  
e s t a b l i s h m e n t  i s  j u s t i f i e d  by a w e l l - d e f i n e d  p rob lem,  i t s  
manda te  a n d  t h e  l o c a l  problems b e i n g  a d d r e s s e d  by  t h e  N A R S  
a r e  u s u a l l y  s imi l a r .  C o n s e q u e n t l y ,  much b e n e f i t  i s  t h e n  
d e r i v e d  by t h e  N A R S  from t h e  I A R C  a c t i v i t i e s .  
( 3 )  A s  t h e  i n i t i a l  problem ge ts  s o l v e d ,  however ,  s e c o n d a r y  
problems t a k e  i t s  p l a c e .  These  s e c o n d a r y  problems a r e  
u s u a l l y  many a n d  v a r y  o v e r  g e o g r a p h i c a l  a r eas .  Consequent -  
l y ,  d i f f e r e n t  N A R S  h a v e  d i f f e r e n t  p roblems,  and  t h e  I A R C  
f i n d s  i t  d i f f i c u l t  t o  addres s  many problems s i m u l t a n e o u s l y .  
I n  t h i s  s i t u a t i o n ,  t h e  I A R C  is n o t  an e f f i c i e n t  model  and  
t h e  b e n e f i t s  d e r i v e d  from it by t h e  N A R S  a r e  n o t  s u b s t a n -  
t i a l .  Many research a d m i n i s t r a t o r s  and  some researchers  
a l l u d e  t o  t h e  f a c t  t h a t  I R R I ,  a f t e r  d e v e l o p i n g  t h e  s h o r t  
s t i f f - s t r awed  r i c e  v a r i e t i e s ,  may h a v e  reached t h e  
s e c o n d a r y  problem stage.  C o n s e q u e n t l y ,  I R R I ' s  i m p a c t  on  t h e  
N A R S  i n  t h e  c o m i n g  y e a r s  c a n n o t  be e x p e c t e d  t o  b e  a s  
s u b s t a n t i a l .  
3.5.2 Mechan ics  o f  c h a n n e l i n g  s e r v i c e  t o  t h e  N A R S  
o r d i n a t e d ,  m o n i t o r e d  and recorded by PCARRD.  P C A R R D  s t r o n g l y  
a d v i s e s  i n t e r n a t i o n a l  research i n s t i t u t i o n s ,  i n c l u d i n g  t h e  I A R C s ,  
t o  u s e  e x i s t i n g  mechan i sms  ( i n  t h i s  case P C A R R D ' s  c o o r d i n a t i n g  
manda te )  i n  d e t e r m i n i n g  t h e  b e s t  place f o r  i t s  f u n d s  a n d  I 
services.  P C A R R D  o b s e r v e s  t h a t  s e v e r a l  i n t e r n a t i o n a l  d o n o r s  go 
d i r e c t l y  t o  t h e  member i n s t i t u t i o n s  of t h e  N A R S  o r  e v e n  t o  i n d i -  
v i d u a l  researchers w i t h o u t  i n f o r m i n g  PCARRD.  Such a c t i v i t i e s  a r e  
a l l e g e d  t o  h a v e  c a u s e d  d u p l i c a t i o n  of e f f o r t  a n d  a t  t imes  some 
c o n f u s i o n  i n  t h e  N A R S .  
I n  t h e  P h i l i p p i n e s ,  research a c t i v i t i e s  of t h e  N A R S  a re  co- 
On t h e  o t h e r  hand ,  some r e s e a r c h e r s  and  r e s e a r c h  a d m i n i s t r a -  
t o r s  i n  t h e  N A R S  cons ider  d i r e c t  n e g o t i a t i o n s  w i t h  t h e  I A R C s  a s  
b e n e f i c i a l .  They f e e l  t h a t  s u c h  d i r e c t  con tac t  a v o i d s  d e l a y  a n d  
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bureaucracy t h a t  can s t i f l e  i n i t i a t i v e  i n  i n s t i t u t i o n s  and 
ind iv idua l s .  
Despi te  t h e s e  d i f f e r e n c e s  in opinion, i t  seems l o g i c a l  t h a t  
any I A R C  working i n  t h e  Ph i l ipp ines  should consu l t  w i t h  PCARRD. 
Such consu l t a t ion  could prevent  dup l i ca t ion  of e f f o r t  o r  avoid 
t h e  execut ion o f  a c t i v i t i e s  t h a t  r u n  a g a i n s t  t h e  current 
a t t i t u d e s  and p o l i c i e s  of t h e  NARS.  
3.5.3 Complementarity and cornpet i t i t ion  of research  a c t i v i t i e s  
i s  i n e v i t a b l e  t h a t  a s u b s t a n t i a l  degree of over lap  i n  r e sea rch  
a c t i v i t y  should occur. How can t h i s  over lap  be managed t o  
minimize f r i c t i o n  and maximize complementar i ty? 
n i s m s  have been t r i e d  a t  LosBafSos,  t h e c a m p u s  where b o t h I R R I  
and t h e  UPLB a r e  loca ted .  Some of these a re :  
With t h e  s i m i l a r i t y  of o b j e c t i v e s  between N A R S  and IARCs, it 
Severa l  mecha- 
( 1 )  Phase out  by t h e  N A R S  of research  a c t i v i t i e s  t h a t  c l e a r l y  
d u p l i c a t e  those  of t h e  I A R C s .  With IRRI's s t r o n g  lowland 
r i ce  v a r i e t a l  improvement program, UPLB f e l t  t h a t  it was 
not  necessary t o  d u p l i c a t e  t h e  r e sea rch  b e i n g  done 
r i g h t  i n  t h e  same experiment s t a t i o n .  I t  was deemed more 
advantageous t o  a l l o c a t e  resources  t o  o t h e r  r e sea rch  
a c t i v i t i e s .  There were s t rong  o b j e c t i o n s  a g a i n s t  t h i s  
dec i s ion  then and even s t ronge r  o b j e c t i o n s  now. The 
o b j e c t o r s  argue t h a t  by weakening t h e  n a t i o n a l  program on 
r i c e  b r e e d i n g ,  t h e  country has become t o o  dependent on 
I R R I ,  an i n s t i t u t i o n  whose a c t i o n s  a r e  no t  w i t h i n  t h e  N A R S  
c o n t r o l .  
( 2 )  Alloca t ion  of research  r e s p o n s i b i l i t i e s .  A t  about t h e  time 
t h e  UPLB phased out  i t s  lowland r i c e  b r e e d i n g  programs, it 
was a l s o  decided t o  f u r t h e r  i n t e n s i f y  research  on upland 
r i c e .  UPLB and I R R I  a c t u a l l y  agreed t o  d i v i d e  t h e  r i c e  
research a c t i v i t y  i n t o  lowland  r ice  and upland r i c e  w i t h  
each i n s t i t u t i o n  t ak ing  one a s  i t s  main focus. T h i s  
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a r r a n g e m e n t  h a s  i n  f a c t  h e l d  r a t h e r  well u n t i l  r e c e n t l y  
when I R R I  d e c i d e d  t o  p u t  s u b s t a n t i a l l y  more e m p h a s i s  o n  
u p l a n d  r ice  a s  wel l .  
( 3 )  P e r i o d i c  c o n s u l t a t i o n .  I R R I  a n d  t h e  MAF have r e c e n t l y  
implemented  a semi -annua l  t e c h n o l o g y  t r a n s f e r  workshop 
where I R R I  p r e s e n t s  i t s  most p r o m i s i n g  research  f i n d i n g s  
t o  t h e  MAF. I n  r e t u r n ,  MAF i n f o r m s  I R R I  of  u r g e n t  f i e l d  
problems t h a t  c o u l d  be a d d r e s s e d  by I R R I  research. T h e s e  
c o n s u l t a t i o n s  h a v e  g r e a t l y  improved t h e  t r a n s f e r  o f  
t e c h n o l o g y  f rom I R R I  t o  t h e  NARS and  a t  t h e  same time 
min imized  t h e  p o t e n t i a l  f o r  mi scommunica t ion  be tween t h e  
two p a r t i e s .  
O f  t h e  th ree  a r r a n g m e n t s  d e s c r i b e d  a b o v e ,  t h e  t h i r d  seems t o  
be most s a t i s f a c t o r y ,  w h i l e  s e r i o u s  d o u b t s  h a v e  b e e n  e x p r e s s e d  
a b o u t  t h e  f i r s t  two. The m a i n  a p p r e h e n s i o n  a b o u t  t h e  f i r s t  t w o  
a r r a n g e m e n t s  i s  t h a t  t h e y  d o  n o t  e n h a n c e  t h e  s t r e n g t h  o f  ( a n d  may 
e v e n  w e a k e n )  t h e N A R S i n  r e s e a r c h a r e a s w h e r e t h e I A R C i s  
c o m p e t e n t .  F u r t h e r m o r e ,  i t  r e d u c e s  t h e  p o t e n t i a l  f o r  c o o p e r a t i o n  
a n d  c o m p l e m e n t a r i t y  b e t w e e n  N A R S  a n d  t h e  I A R C ,  t h e  mechanism 
t h r o u g h  which t h e  I A R C  d e l i v e r s  some of i t s  s e r v i c e s  t o  t h e  N A R S .  
3.5.4 P e r s o n a l  r e l a t i o n s h i p s  
research s t a f f  s h o u l d  be c o r d i a l  and  c o n d u c i v e  t o  c o o p e r a t i v e  
a c t i v i t i e s .  F o r  t h e  P h i l i p p i n e s ,  s u c h  a r e l a t i o n s h i p  h a s  b e e n  
e l u s i v e .  There a r e  s e v e r a l  r e a s o n s  f o r  t h i s .  F i r s t ,  t h e  I A R C  
s t a f f  h a v e  much h i g h e r  s a l a r i e s  t h a n  t h e  N A R S  s t a f f ,  a s i t u a t i o n  
t h a t  h a s  e n c o u r a g e d  f e e l i n g s  of j e a l o u s y  a n d  sometimes i n f e r i -  
o r i t y  on  t h e  p a r t  of t h e  N A R S  p e r s o n n e l ,  a n d  a c o r r e s p o n d i n g  
t e n d e n c y  t o  f e e l  s u p e r i o r  a n d  p a t r o n i z i n g  on t h e  p a r t  of t h e  I A R C  
s t a f f .  Second,  researchers  a r e  by n a t u r e  i n d i v i d u a l i s t i c  a n d  
s e c r e t i v e ,  a n d  v o l u n t a r y  c o n s u l t a t i o n  does n o t  come e a s i l y .  F o r  
I R R I  a n d  t h e  N A R S ,  t i m e  h a s  been  a g r e a t  m e d i a t o r  a n d  t h e r e  a r e  
an i n c r e a s i n g  number of c o o p e r a t i v e  a c t i v i t i e s .  C l e a r l y ,  t h e  
I d e a l l y ,  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  N A R S  a n d  t h e  I A R C ' s  
\ 
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c h a l l e n g e  i s  how t o  f o s t e r  s u c h  c o o p e r a t i v e  a c t i v i t i e s  i n  a much 
s h o r t e r  p e r i o d .  
3.5.5 E s s e n t i a l i t y  o f  t h e  I A R C s  
To t h e  q u e s t i o n  of t h e  I A R C s '  usefu lness ,  F i l i p i n o  
s c i e n t i s t s  have  no h e s i t a t i o n  i n  g i v i n g  an  a f f i r m a t i v e  answer .  
To t h e  q u e s t i o n  o f  w h e t h e r  t h e s e  c o n t r i b u t i o n s  c a n  o n l y  come 
f rom t h e  I A R C s ,  t h e  a n s w e r  i s  c l e a r l y  i n  t h e  n e g a t i v e .  Pressed 
even f u r t h e r  a s  t o  whe the r  t h e  d e v e l o p m e n t  o f  t h e  N A R S  would h a v e  
been j u s t  a s  f a s t  w i t h o u t  t h e  I A R C s ,  t he re  was no  c a t e g o r i c a l  
answer. My g e n e r a l  a s s e s s m e n t  i s  t h a t  t h e  I A R C s  have f a c i l i t a t e d  
and  even h a s t e n e d  t h e  d e v e l o p m e n t  o f  t h e  N A R S ,  a l t h o u g h  t h e  same 
d e v e l o p m e n t  would have  come anyway e v e n  i f  d e l a y e d  somewhat.  
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4 R e s e a r c h  I m p a c t  on  A g r i c u l t u r a l  P r o d u c t i o n  
4.1 I m p o r t a n t  i n n o v a t i o n s  
An i n n o v a t i o n  i s  c o n s i d e r e d  i m p o r t a n t  i f  it h a s  been  a d o p t e d  
b y  a l a r g e  n u m b e r  o f  f a rmers  a n d h a s s t h e r e f o r e ,  made a s i g n i f i -  
c an t  c o n t r i b u t i o n  t o  p r o d u c t i v i t y .  We c l a s s i f y  these  i n n o v a t i o n s  
i n t o  t h r e e  g r o u p s :  (1) improved  g e n o t y p e s ,  (2) improved  manage- 
ment ,  and ( 3 )  i n c r e a s e d  l a n d - u s e  i n t e n s i t y .  
4.1.1 Improved g e n o t y p e s  
The  use  o f  i m p r o v e d  v a r i e t i e s  h a s  b e e n  a n d  c o n t i n u e s t o  b e  
one  o f  t h e  mos t  i m p o r t a n t  i n n o v a t i o n s  f o r  i n c r e a s i n g  farm y i e l d  
i n  t h e  P h i l i p p i n e s .  Rice i s  t h e  l e a d e r  i n  t h i s  c a t e g o r y .  
The t r a d i t i o n a l  va r i e t i e s  were t a l l  and  e a s i l y  l o d g e d ,  o r  
f e l l  f l a t  on t h e  wet g round  soon  a f t e r  f l o w e r i n g ,  b e c a u s e  t h e  
l o n g  stems w e r e ' t o o  weak t o  s u p p o r t  t h e  r a p i d l y  d e v e l o p i n g  
g r a i n .  Thus,  l o d g i n g  e f f ec t ive ly  l i m i t e d  t h e  y i e l d  o f  t h e  
t r a d i t i o n a l  v a r i e t i e s ,  s i nce  it becomes more severe a s  more g r a i n  
i s  formed.  The n e w l y  d e v e l o p e d  v a r i e t i e s  c o r r e c t e d  t h i s  defect.  
W i t h  s h o r t  a n d  s t i f f  s t r a w s ,  t h e  y i e l d  c e i l i n g  d u e  t o  l o d g i n g  i s  
e f f e c t i v e l y  removed and h i g h e r  l e v e l s  o f  management ,  s u c h  a s  
f e r t i l i z a t i o n  and  p e s t  c o n t r o l ,  can b e  a p p l i e d  t o  i n c r e a s e  t h e  
y i e l d  s u b s t a n t i a l l y .  
A l though  I R  8, t h e  f i r s t  s h o r t  and s t i f f - s t r a w e d  v a r i e t y  
r e l e a s e d  by I R R I ,  i s  n o t  w i d e l y  grown i n  t h e  P h i l i p p i n e s ,  i t s  
p l a n t  t y p e  h a s  been t h e  trademark o f  a l l  modern var ie t ies .  A 
l i s t  o f  t h e  p r e s e n t l y  recommended v a r i e t i e s  i s  shown i n  
Appendix B. The o r i g i n  of these  v a r i e t i e s  i s  i n d i c a t e d  by t h e i r  
p e d i g r e e  (names )  w i t h  I R ,  UP and  B P I  i n d i c a t i n g  I R R I ,  UPLB a n d  
B P I ,  r e s p e c t i v e l y .  
V a r i e t a l  i m p r o v e m e n t s  i n  c o r n  h a v e  n o t  been a s  s u c c e s s f u l  a s  
i n  rice. V a r i e t i e s  and  h y b r i d s  p roduced  by UPLB i n  t h e  1960s and  
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1970s have had only sporadic  adoption. Farmer feedback i n d i c a t e s  
t h a t  t h e s e  v a r i e t i e s  a r e  more s u s c e p t i b l e  t o  p e s t  a t t a c k ,  most 
notably downy m i l d e w  and corn borer ;  have i n f e r i o r  m i l l i n g  re- 
covery (corn f o r  food is mi l l ed  b e f o r e  cooking);  and have longer  
ma tu r i ty  r e l a t i v e  t o  t h e  t r a d i t i o n a l  v a r i e t i e s .  La te ly ,  however, 
s e v e r a l  p r i v a t e  m u l t i n a t i o n a l  seed companies have introduced new 
h y b r i d s  t h a t  produce s u b s t a n t i a l l y  h i g h e r  y i e l d s  than t h e  
e x i s t i n g  v a r i e t i e s .  Farmers' adoption, a l though s t i l l  sma l l ,  has  
been inc reas ing  r ap id ly .  
Mungbean, t h e  most important  g ra in  legume i n  t h e  country,  
has  a l s o  bene f i t ed  from improved v a r i e t i e s .  Pagasa 1 and 
Pagasa 2 a r e  UPLB-bred v a r i e t i e s  t h a t  have gained acceptance i n  
farmers '  f i e l d s .  
4.1.2 Improved management 
ment a r e  companion technologies  t o  t h e  n e w  v a r i e t i e s  which a r e  
more responsive t o  b e t t e r  management. The M i n i s t r y  o f  Agri-  
c u l t u r e  has  vigorously promoted f e r t i l i z e r  use by subs id i z ing  i t s  
c o s t  and providing fa rmers ,  t h r o u g h  l i b e r a l  c r e d i t ,  w i t h  t h e  
resources  t o  pay for t h e  a d d i t i o n a l  i n p u t s .  I n  r i c e ,  t h e  
adopt ion o f  improved management fol lowed c l o s e l y  t h a t  of t h e  
adopt ion of improved varieties.  I n  cornr  t h e  g a i n s  a r e  more 
modest. Adoption of new v a r i e t i e s  which respond b e t t e r  t o  
a d d i t i o n a l  f e r t i l i z e r  i s  slow, and t h e  corresponding inc rease  i n  
f e r t i l i z e r  u s e  is not a s  dramatic  a s  i n  r i c e .  
Increased f e r t i l i z e r  a p p l i c a t i o n  and improved p e s t  manage- 
A s i m i l a r  t r end  has  been shown f o r  chemical  p e s t  con t ro l .  
As t h e  crop becomes product ive,  fa rmers  a r e  more prone t o  p r o t e c t  
i t  from damage. However, w i t h  t h e  inc reas ing  c o s t  of chemicals ,  
and t h e  development of more p e s t - t o l e r a n t  v a r i e t i e s ,  f u r t h e r  
i nc rease  i n  t h e  use of chemical  p e s t  c o n t r o l  is no t  expected. I n  
f a c t ,  r ecen t  f i n d i n g s  show t h a t  pre-scheduled a p p l i c a t i o n s  of 
chemical  spray both f o r  r i c e  and corn i s  n o t  p r o f i t a b l e  anymore 
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and  farmers a r e  now a d v i s e d  t o  s p r a y  o n l y  when p e s t  i n f e s t a t i o n  
i s  p r e v a l e n t  enough t o  c a u s e  s u b s t a n t i a l  c rop  damage. 
4.1.3 I n t e n s i f i c a t i o n  of l a n d  u s e  
Since t h e  most s u i t a b l e  l a n d  i n  t h e  c o u n t r y  i s  a l r e a d y  u n d e r  
c u l t i v a t i o n ,  g o v e r n m e n t  p r o g r a m s  h a v e  recent ly  emphas ized  t h e  
i n t e n s i f i c a t i o n  of l a n d  use .  P r i m a r y  emphas i s  i s  g i v e n  to:  ( a )  
t h e  p l a n t i n g  of a n  a d d i t i o n a l  c r o p  i n  t h e  r i ce  paddy, ( b )  i n t e r -  
c r o p p i n g  i n  c o r n ,  and  ( c )  i n t e r c r o p p i n g  i n  c o c o n u t .  
A d d i i  
There a re  s e v e r a l  new i n n o v a t i o n s  t h a t  a l l o w  fo r  a n  
a d d i t i o n a l  c r o p :  
( 1 )  deve lopmen t  of s h o r t - m a t u r i n g  r ice  v a r i e t i e s  t h a t  c a n  be 
h a r v e s t e d  i n  l e s s  t h a n  90 d a y s  a f t e r  t r a n s p l a n t i n g ;  
( 2 )  d i r e c t  s e e d i n g ,  w h i c h  a l lows  t h e  p l a n t i n g  of r i ce  s o o n  a f t e r  
t h e  f i r s t  monsoon r a i n  i n s t e a d  of t h e  u s u a l  method of t r a n s -  
p l a n t i n g  i n  p u d d l e d  s o i l s  t h a t  r e q u i r e  30 t o  60 d a y s  o f  
r a i n ;  a n d  
t h e  r i c e  paddy,  t h u s  a l l o w i n g  these  c r o p s  t o  b e  p l a n t e d  
a f t e r  r i ce ,  e v e n  d u r i n g  t h e  d r y  months  o f  t h e  year .  
( 3 )  deve lopmen t  of v a r i e t i e s  of a n n u a l  c rops  t h a t  grow wel l  i n  
W i t h  these  i n n o v a t i o n s  many r a i n f e d  r ice  a reas  a r e  now 
g r o w i n g  two c r o p s  per y e a r  ( T a b l e  4.1). The m o s t  common c r o p p i n g  
p a t t e r n s  a r e  r i ce  f o l l o w e d  by a n o t h e r  r i ce  a n d  r i ce  fol lowed by 
mungbean. I n  f a c t ,  a World Bank-funded program i n  I l o i l o  h a s  
r e l i ed  h e a v i l y  on t h i s  t e c h n o l o g y  fo r  i m p r o v i n g  farm y i e l d s  i n  
t h e  r a in fed  r i c e  a r e a s  of t h e  p r o v i n c e .  
*
Mungbean, p e a n u t  a n d  soybean  have been shown b o t h  a t  I R R I  
and  a t  t h e  NARS t o  i n t e rc rop  w e l l  w i t h  corn. T h e s e  i n t e r c r o p -  
p i n g  p r a c t i c e s  h a v e  been observed e v e n  i n  t h e  e a r l y  60s p r i m a r i l y  
i n  t h e  n o r t h e r n  P h i l i p p i n e s .  Wi th  i n c r e a s i n g  p o p u l a t i o n ,  
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however ,  t he re  h a s  been an  i n c r e a s e d  r a t e  o f  a d o p t i o n  o f  t h i s  
p rac t ice .  I n  Mindanao, where c o r n  i s  grown ex tens ive ly ,  s o y b e a n  
i s  a common i n t e r c r o p .  The P h i l i p p i n e s  i s  a c t i v e l y  e n c o u r a g i n g  
corn farmers t o  i n t e r c r o p  w i t h  s o y b e a n s  o r  o t h e r  g r a i n  legumes. 
I n t e r c r o D D i n n  i n  c o c o n u t  
s i g n i f i c a n t l y  w i t h  c u l t i v a t i o n  i n  between rows.  F u r t h e r m o r e ,  
s eve ra l  c r o p  species ,  s u c h  a s  c a c a o ,  c o f f e e ,  l a n z o n e s ,  p i n e a p p l e ,  
banana  a n d  some g r a i n  c r o p s  c a n  be grown p r o f i t a b l y  u n d e r  
c o c o n u t ,  e s p e c i a l l y  d u r i n g  t h e  e a r l y  and  l a t e  g r o w t h  s t a g e s  when 
v e g e t a t i v e  c o v e r  i s  n o t  so dense (Gomez and  Gomez, 1983) .  I n  t h e  
70s and 80s there h a s  been a c o n t i n u o u s  i n c r e a s e  o f  c o c o n u t  l a n d  
p l a n t e d  t o  i n t e r c r o p s .  Corn and  g r a i n  l e g u m e s  a r e  common c r o p s  
d u r i n g  t h e  s e e d l i n g  s t a g e s ,  w h i l e  t h e  p e r e n n i a l  f r u i t s  s u c h  a s  
banana ,  c o f f e e ,  c a c a o  and  l a n z o n e  a r e  commonly grown u n d e r  m a t u r e  
trees. It i s  e s t i m a t e d  t h a t  20  t o  30  percent o f  t h e  c o c o n u t  
a r e a s  a r e  i n t e r c r o p p e d .  
R e s e a r c h  f i n d i n g s  h a v e  shown t h a t  c o c o n u t  y i e l d  i n c r e a s e d  
4 .2  Adop t ion  o f  i n n o v a t i o n  
A g r i c u l t u r a l  p r o d u c t i o n  p r o g r a m s  i n  t h e  P h i l i p p i n e s  a r e  
t r a d i t i o n a l l y  commodity-based.  T h a t  is ,  each p rogram f o c u s e s  on 
o n e  c r o p  o r a n i m a l a t a t i m e a n d  g o v e r n m e n t  s e r v i c e s  s u c h  a s  
e x t e n s i o n ,  c r ed i t  and  market a s s i s t a n c e  a r e  o r g a n i z a e d  i n t o  
spec i f i c  commodities. I n  t h e  709, r i c e  and  corn were t h e  p r i m a r y  
bene f i c i a r i e s  o f  t hese  a g r i c u l t u r a l  p rograms.  Masagana 99, t h e  
r i c e  p rogram,  i s  by f a r  t h e  bes t  f u n d e d  and  t h e  m o s t  s u c c e s s f u l .  
The t e c h n i c a l  component  o f  t h i s  p r o d u c t i o n  p rogram c o n s i s t s  o f  
h i g h - y i e l d i n g  v a r i e t i e s  c o u p l e d  w i t h  h i g h e r  l eve l s  o f  f e r t i l i z e r  
and chemical p e s t  c o n t r o l .  The r a t e  o f  a d o p t i o n  o f  improved  
v a r i e t i e s  (Table  4.2) was  v e r y  r a p i d ,  r e a c h i n g  a h i g h  l e v e l  o f  
8 4  percent l a s t  y e a r .  The  a d o p t i o n  r a t e  is h i g h e s t  i n  i r r i g a t e d  
a r e a s  and  l o w e s t  i n  u p l a n d  rice. F u r t h e r m o r e ,  i n c r e a s e d  a p p l i -  
c a t i o n  of f e r t i l i z e r  and i n s e c t i c i d e s  c l o s e l y  f o l l o w e d  t h e  
increase i n  a r e a s  grown t o  h i g h - y i e l d i n g  var ie t ies .  The re  is no 
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T a b l e  4.1 C o n t r i b u t i o n  of Area and Y i e l d  I n c r e a s i n g  F a c t o r s  
t o  Rice P r o d u c t i o n  Growth i n  t h e  P h i l i p p i n e s  
1955-65 1 9 6 5 0 8 0 ~  
Area 
Y i e l d  
MV 
F e r t i l i z e r  






Source :  
World Rice S t a t i s t i c s ,  I R R I  (1982) .  
H e r d t ,  R .  W. and C. C a p a l e  (19831,  A d a p t i o n ,  Spread and  
P r o d u c t i o n  - I m p a c t  of Modern Rice V a r i e t i e s  i n  A s i a ,  I R R I .  
T a b l e  4.2 P e r c e n t  Area P l a n t e d  t o  Modern Rice Varieties, 
P h i l i p p i n e s ,  1965 t o  1982 
P e r c e n t  Area P-MV 
Crop Year LQ&lD.$j 
Upland T o t a l  I r r i g a t e d  Rain f e d  
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S o u r c e :  Bureau  of A g r i c u l t u r a l  Economics.  
Note: Upland a r e a  p l a n t e d  t o  MV are  reported o n l y  i n  recent 
years .  
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d o u b t  t h a t  t h e  n e w  t e c h n o l o g y  i n  r i c e  h a s  been  a d o p t e d  by  a l a r g e  
number o f  farmers a n d  h a s  been a m a j o r  c o n t r i b u t o r  t o  t h e  
i n c r e a s i n g  p r o d u c t i v i t y  o f  r i ce .  
W i t h  r e s p e c t  t o  c o r n ,  g o v e r n m e n t  i n v e s t m e n t  i n  new t e c h n i -  
c i a n s  and  a d d i t i o n a l  c r e d i t  i s  more modes t .  N e w  v a r i e t i e s  
d e v e l o p e d  were m a i n l y  o p e n - p o l l i n a t e d ,  a l t h o u g h  r e c e n t l y  F1 
h y b r i d s  h a v e  been added .  I n  c o n t r a s t  t o  r ice,  a d o p t i o n  of new 
v a r i e t i e s  h a s  never exceeded 15 p e r c e n t  o f  h a r v e s t  a r e a .  Conse- 
q u e n t l y ,  t h e  impac t  o f  t h e  new t e c h n o l o g y  i s  much l e s s  t h a n  t h a t  
i n  r i ce ,  and  improvemen t  i n  c o r n  p r o d u c t i v i t y  is s u b s t a n t i a l l y  
l o w e r .  
4.3 P r o d u c t i o n  e f f e c t s  
Shown in T a b l e  4.3 a r e  t h e  h a r v e s t  a r e a  a n d  y i e l d s  o f  r ice,  
c o r n ,  c o c o n u t  and  s u g a r c a n e  f r o m  t h e  p e r i o d  1960-82. A l t h o u g h  
p r o d u c t i o n  of a l l  c r o p s  i n c r e a s e d  s u b s t a n t i a l l y  f r o m  1960 t o  
1982,  much o f  t h e  i n c r e a s e  was  due  t o  a r e a  e x p a n s i o n  f o r  c o r n ,  
c o c o n u t  and s u g a r c a n e .  O n l y  i n  r i c e  was i n c r e a s e  i n  y i e l d  p e r  
u n i t  a r e a  a m a j o r  c o n t r i b u t o r  t o  increased p r o d u c t i o n .  F u r t h e r -  
more,  i r r i g a t e d  r i ce  had t h e  l a r g e s t  i m p r o v e m e n t  (1.03 t / h a )  
w h i l e  c o r n  had t h e  l o w e s t  (0.18 t / h a )  ( T a b l e  4.4). Note  f u r t h e r  
t h a t  t h e  improvemen t  i n  r a i n f e d  r ice  is  much l o w e r  t h a n  t h a t  f o r  
i r r i g a t e d  r i c e ,  g i v i n g  s u b s t a n c e  t o t h e  f a c t  t h a t  m u c h  o f t h e  new 
r i ce  t e c h n o l o g i e s  i n  t h e  70s were d e v e l o p e d  f o r  i r r i g a t e d  r i c e  
c u l t u r e .  
I t  s h o u l d  be  c l e a r ,  however ,  t h a t  t e c h n o l o g y  i s  n o t  t h e  o n l y  
f a c t o r  t h a t  h a s  r e s u l t e d  in r i c e  y i e l d .  O the r  i m p o r t a n t  f a c t o r s  
a r e  (1) t h e  i n c r e a s i n g  a r e a s  w i t h  i r r i g a t i o n ;  (2) i n p u t - o u t p u t  
p r i ce  s t r u c t u r e ;  and  ( 3 )  weather. A p p a r e n t l y ,  t h e  f i r s t  t w o  
f a c t o r s  were f a i r l y  f a v o r a b e  f o r  t h e  r i c e  farmers up  t o  1982. 
The f i n a n c i a l  c r u n c h ,  however ,  r e s u l t e d  i n  s u b s t a n t i a l  r e d u c t i o n  
i n  i n v e s t m e n t s  i n  i r r i g a t i o n  a n d  a r a p i d  increase in t h e  i n p u t  
c o s t .  T o g e t h e r  w i t h  a severe d r o u g h t ,  b o t h  r i c e  hec tares  and 
Table 4.3 Area ( i n  thousand hec tares )  and Production ( i n  thousand metric tons)  
for  Rice, Corn, Coconut and Sugarcane, 1960-1982 
-I---- Ju&s- -----I. -...-- Corn --I- -- Coconut -I_ ,-S_unarcane 


































































































1 ,604.7 19535.4 
1 r610.9 1,561.3 
1,840.2 1,206.6 
1,800.4 1,592.8 




























































Source: Phil ippine Bureau of Agricultural  Economics. 
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Table  4 . 4  Grain Yield ( t / h a )  for  Irrigated Rice, Rainfed 
Rice and Corn for Crop Years 1969-79 
Year Irrigated Rice Rainfed Rice Corn 
2 p - p  -----------------p-- 
1969 1.72 1.10 0 -77 
1970 2.05 1.51 0.83 
1971 1.99 1.59 0.84 
1972 1.96 1.40 0.83 
1973 1.89 1.20 0.79 
1974 2.02 1.43 0.83 
1975 2.15 1.34 0 -84 
1976 2.25 1.44 0.85 
1977 2.34 1.53 0.86 
1978 2.60 1.58 0.89 
1979 2.75 1.71 0.95 
Source: Bureau of Agricultural Economics. 
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a v e r a g e  y i e l d  were s i g n i f i c a n t l y  r e d u c e d  i n  1983. A l t h o u g h  
average y i e l d  improved a g a i n  i n  1984 ,  h a r v e s t  a r e a  remained low. 
4.4 Gender  i s s u e  
Very l i t t l e  e m p i r i c a l  d a t a  i s  a v a i l a b l e  on t h e  e f f e c t  o f  t h e  
new i n n o v a t i o n s  on t h e  d i s t r i b u t i o n  o f  b e n e f i t s  t o  m a l e s  and  
females. S e v e r a l  p a p e r s  have a l l u d e d  t o  t h e  gender b i a s  o f  
improved  t e c h n o l o g y ,  c i t i n g  evidence t h a t  t h e  new t e c h n o l o g y  
requires more w o r k i n g  h o u r s  f o r  females. More work,  however ,  i s  
n o t  bad i f  p r o p e r  r e w a r d  i s  received. F o r  t h e  F i l i p i n o  house-  
h o l d ,  i t  i s  n o t  c l e a r  how t h e  b e n e f i t s  f rom i n c r e a s e d  p r o d u c t i o n  
a r e  d i v i d e d  between m a l e s  and f e m a l e s .  Whether much o f  t h i s  new 
income  i s  t u r n e d  o v e r  t o  t h e  h o u s e w i f e ,  a s  b e f o r e ,  o r  i s  r e t a i n e d  
by t h e  husband,  i s  n o t  c l e a r .  I t  seems l i k e l y  t h a t  i n n o v a t i o n s  
h a v e  n o t  g r e a t l y  changed  t h e  s o c i a l  a n d  c u l t u r a l  p r a c t i c e s  o f  t h e  
f a r m  h o u s e h o l d  a n d  t h a t ,  a s  b e f o r e ,  much o f t h e  f a r m  i n c o m e  i s  
t r e a t e d  a s  f a m i l y  p r o p e r t y ,  m a i n l y  u s e d  t o  s a t i s f y  t h e  b a s i c  
n e e d s  o f  t h e  f a m i l y  r a t h e r  t h a n  b e i n g  d i v i d e d  s e p a r a t e l y  t o  t h e  
ma le  and f e m a l e  members. 
4.5 Ef fec ts  on income d i s t r i b u t i o n  
A m a j o r  c r i t i c i sm o f  t h e  newly  d e v e l o p e d  p r o d u c t i o n  tech- 
n o l o g i e s  i s  t h a t  t h e y  g r e a t l y  f a v o r  w e l l - t o - d o  farmers. The main 
b a s e s  o f  t h i s  c r i t i c i sm a r e :  
( 1 )  The new t e c h n o l o g i e s ,  b a s e d  m a i n l y  on t h e  use o f  modern 
v a r i e t i e s  t h a t  r e s p o n d  b e t t e r  t o  h i g h e r  f e r t i l i z e r  
a p p l i c a t i o n s ,  r e q u i r e  l a r g e  investments t h a t  a r e  n o t  
a f f o r d a b l e  t o  most  s m a l l  f a r m e r s .  T h u s ,  t h e  e a r l i e s t  
a d a p t o r s  o f  t h e  r i c e  t e c h n o l o g y  were m a i n l y  farmers w i t h  
l a r g e r  f a r m s  t h a t  h a v e  more r e s o u r c e s  t o  spare .  
(2) The new t e c h n o l o g i e s ,  d e v e l o p e d  u n d e r  i d e a l  c o n d i t i o n s  o f  
t h e  r e s e a r c h  s t a t i o n s ,  were b e s t  s u i t e d  t o  farms w i t h  t h e  
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most f avorab le  environment, i .e. t  good i r r i g a t i o n ,  and f l a t  
a r e a s  w i t h  good s o i l s .  S ince  these  farms u s u a l l y  belong 
t o  t h e  r i c h e r  farmers ,  t h e  technology has  a s u b s t a n t i a l  b i a s  
i n  favor  of  t h e  well-to-farmers. 
( 3 )  Production programs of  government, both i n  r i ce  and i n  corn ,  
have g i v e n  h i g h  p r i o r i t y  t o  a r e a s  w i t h  f avorab le  environ- 
men t s ,  s i n c e  t h e s e  a r e a s  a r e  perceived t o  have t h e  h i g h e s t  
chance o f  success.  I n  r i c e ,  f o r  example, i r r i g a t e d  a r e a s  
have rece ived  t h e  b u l k  of i n v e s t m e n t  i n  c r e d i t ,  f e r t i l i z e r  
and t e c h n i c a l  support .  
Economists a t  I R R I ,  however, argue t h a t  t h e  new technology 
o f f e r s  s u b s t a n t i a l  o p p o r t u n i t i e s  f o r  i n c r e a s i n g  t h e  income o f  t h e  
poores t  s e c t o r  of  t h e  r u r a l  communities. I t  is  argued, f o r  
example, t h a t  t h e  new r i ce  technology i s  l abor  i n t e n s i v e  and has  
provided increased  employment and b e n e f i t s  t o  t h e  l a n d l e s s  r u r a l  
workers, t h e  poores t  s e c t o r  of  t h e  r u r a l  community. 
The  ques t ion  a s  t o  whether t h e  r i c h e r  f a rmers  have bene f i t ed  
more from t h e  new technology r e l a t i v e  t o  t h e i r  l e s s  endowed 
co l l eagues  i s  a v e r y  d i f f i c u l t  issue t o  resolve.  I t  seems c l e a r ,  
however, t h a t  t h e  r u r a l  community a s  a g r o u p ,  both landowners and 
l a n d l e s s  l abor ,  have d e r i v e d  s u b s t a n t i a l  b e n e f i t s  from t h e  new 
technology. T h e i r  s h a r e  of  t h e  b e n e f i t s  has  increased  
s u b s t a n t i a l l y  r e l a t i v e  t o  t h e  urban s e c t o r ,  t h u s  reducing t h e  
l a r g e  gap between urban and r u r a l  incomes. 
4.6 Promising innovat ions  
As i n  s e c t i o n  4.1, we group innovat ions  i n t o  t h ree  
ca t egor i e s :  ( 1  1 v a r i e t a l  improvements, (2) i n t e n s i f i c a t i o n  of  
l a n d  use,  a n d  ( 3 )  cu l tu re  and management. 
4.6.1 V a r i e t a l  improvements 
V a r i e t i e s  t h a t  a r e  s h o r t e r  i n  ma tu r i ty ,  more r e s i s t a n t  t o  
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p e s t s  and  more t o l e r a n t  t o  s o i l  def ic iency a r e  e x p e c t e d  t o  be  
d e v e l o p e d  i n  t h e  future .  S h o r t e r - m a t u r i n g  v a r i e t i e s  enhance 
h i g h e r  l a n d  u s e  i n t e n s i t y .  I n  r i ce ,  f o r  example ,  v a r i e t i e s  t h a t  
m a t u r e  i n  l e s s  t h a n  90 d a y s  w i l l  e n c o u r a g e  t h e  p l a n t i n g  o f  t w o  
c r o p s  o f  r i c e  per  y e a r  e v e n  i n  a reas  w i t h o u t  i r r i g a t i o n .  T h u s  
l a n d  use i n t e n s i t y  c o u l d  v e r y  we l l  i n c r e a s e  f rom 1.4 t o  1.8. The 
P h i l i p p i n e s  i s  l o o k i n g  a t  t h i s  i n n o v a t i o n  a s  t h e  p r i m a r y  s o u r c e  
o f  a d d i t i o n a l  r i c e  p r o d u c t i o n  i n  t h e  s h o r t  term. F o r  c o r n ,  t h e  
e s t i m a t e d  l a n d  u s e  i n t e n s i t y  i s  1.3. If m a t u r i t y  c a n  be 
s h o r t e n e d  t o  90 d a y s ,  l a n d  use i n t e n s i t y  c o u l d  v e r y  wel l  i n c r e a s e  
t o  1 .6 .  
R e s i s t a n c e  t o  p e s t s  i s  a m a j o r  c o n s i d e r a t i o n  i n  a c c e p t i n g  
new v a r i e t i e s  f o r  c o m m e r c i a l  p r o d u c t i o n .  Up t o  25 percent o f  
a n n u a l  p r o d u c t i o n  can  be l o s t  t o  p e s t  damage. W i t h  t h e  
i n c r e a s i n g  c o s t  o f  c h e m i c a l  p e s t  c o n t r o l  t h i s  damage r a t e  may 
increase f u r t h e r .  W i t h  r e s i s t a n t  v a r i e t i e s ,  however ,  r e d u c t i o n  
i n  y i e l d  d u e  t o  l o w e r  use o f  chemicals c a n  be min imized .  
T o l e r a n c e  t o  adverse s o i l  c o n d i t i o n s  has  been a c o n s i s t e n t  
f e a t u r e  o f  b o t h  I A R C  and N A R S  b r e e d i n g  programs.  P r o m i s i n g  
r e s u l t s  w i t h  r e s p e c t  t o  s a l i n i t y  and low pH h a v e  been o b t a i n e d .  
It  i s  expected t h a t  these  new v a r i e t i e s ,  i f  approved  f o r  
c o m m e r c i a l  p r o d u c t i o n ,  would e f f e c t i v e l y  add u p  t o  50,000 ha t o  
t h e  c u l t i v a t e d  a r e a .  
4.6.2 I n t e n s i f i c a t i o n  o f  l a n d  use 
p i n e s  are:  
P r o m i s i n g  i n n o v a t i o n s  t h a t  c o u l d  be a d o p t e d  i n  t h e  P h i l i p -  
( 1 )  Use of 30 t o  45 d a y  o l d  s e e d l i n g s  i n  o r d e r  t o  f u r t h e r  
s h o r t e n  t h e  l e n g t h  o f  time t h a t  r i ce  o c c u p i e s  t h e  l a n d .  
Wi th  t h i s  i n n o v a t i o n ,  r i c e  can  be h a r v e s t e d  w i t h i n  70 d a y s  
of  t r a n s p l a n t i n g .  Such  a t e c h n o l o g y  c o u l d  i n c r e a s e  l a n d - u s e  
i n t e n s i t y  f rom 1 t o  2 i n  r a i n f e d  a r e a s  a n d  f rom 2 t o  3 i n  
i r r i g a t e d  a r e a s .  
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(2) Ratoon ing .  R i c e  and sorghum a r e  t h e  a n n u a l  g r a i n  c r o p s  
t h a t  have  good p o t e n t i a l  f o r  r a t o o n i n g .  Wi th  t h i s  tech- 
n o l o g y ,  p l o w i n g  i s  e l i m i n a t e d  and t h e  t u r n - a r o u n d  t i m e  i s  
e f f e c t i v e l y  r e d u c e d  t o  z e r o .  W i t h  t h i s  i n n o v a t i o n ,  it 
s h o u l d  b e  e a s y  t o  g r o w  t h r e e  c r o p s  o f  r i c e  o r  s o r g h u m  i n  o n e  
y e a r .  
( 3 )  Rice ga rden .  By s t a g g e r e d  p l a n t i n g  and h a r v e s t i n g  o f  r i c e  
i n  s m a l l  p l o t s ,  it i s  p o s s i b l e  t o  maximize  l a n d  and l a b o r  
use w h i l e  a t  t h e  same t i m e  i n c r e a s i n g  s t a b i l i t y  of p ro -  
d u c t i o n .  E x p e r i m e n t  s t a t i o n  d a t a  shows t h a t  t h i s  i n n o v a t i o n  
can i n c r e a s e  y i e l d  from 10 t o  1 8  t o n s  p e r  hec t a re  p e r  y e a r .  
4.6.3 C u l t u r e  and management 
p l a c e m e n t  of  n i t r o g e n ,  hedge-row p l a n t i n g  and o r g a n i c  f e r t i l i z a -  
t i o n .  
Some o f  t h e  p r o m i s i n g  i n n o v a t i o n s  a r e :  z e r o  t i l l a g e ,  d e e p  
( 1 )  Zero  t i l l a g e .  If weeds can  be a d e q u a t e l y  c o n t r o l l e d ,  y i e l d  
from c rops  grown w i t h o u t  t i l l a g e  i s  j u s t  a s  h i g h  a s  u n d e r  
no rma l  c u l t u r e .  W i t h  z e r o  t i l l a g e  u p  t o  1 / 4  o f  t h e  c o s t  of 
p r o d u c t i o n  can  be s a v e d  and t u r n - a r o u n d  time can  be  r e d u c e d  
by  10 t o  15 days .  
(2) Deep p l a c e m e n t  of n i t r o g e n .  N i t r o g e n  i s  t h e  m o s t  e a s i l y  
l o s t  f e r t i l i z e r .  W i t h  i m p r o p e r  a p p l i c a t i o n ,  a c t u a l  
u t i l i z a t i o n  by c r o p s  can  be  a s  low a s  25 p e r c e n t .  I n  t h e  
r i c e  paddy,  i t  h a s  been shown t h a t  by b u r y i n g  n i t r o g e n  
f e r t i l i z e r  d e e p  i n t o  t h e  mud ( i . e . ,  4-5 cm below g round  
l e v e l )  l o s s e s  o f  n i t r o g e n  f e r t i l i z e r  can  be r e d u c e d  t o  
a r o u n d  30 p e r c e n t .  Wi th  t h e  c u r r e n t  h i g h  p r i c e  o f  
f e r t i l i z e r ,  t h e  e x t r a  e f f o r t  f o r  deep p l a c e m e n t  may be 
e c o n o m i c a l l y  j u s t i f i e d  and w i d e l y  a d o p t e d  by  f a r m e r s  i n  t h e  
n e a r  f u t u r e .  
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( 3 )  Hedgerow p l a n t i n g .  The  use o f  hedgerows a c r o s s  s l o p e s  h a s  
been  shown t o  g r e a t l y  r e d u c e  s o i l  e r o s i o n  i n  s l o p i n g  a r e a s .  
P e r e n n i a l  l egumes  s u c h  a s  Leucaenp a r e  e f fec t ive  i n  t h e  
P h i l i p p i n e s .  W i t h  t h i s  i n n o v a t i o n ,  a l a r g e  p o r t i o n  of  
s l o p i n g  a r e a s  c a n  be  c u l t i v a t e d  w i t h o u t  f e a r  of l o s i n g  t h e  
s o i l  t h r o u g h  e r o s i o n .  I t  i s  expected t h a t  t h i s  i n n o v a t i o n  
w i l l  be u s e f u l  i n  c o n v e r t i n g  s l o p i n g  a r e a s  t o  a n n u a l  c r o p s  
i n i t i a l l y  and ,  f i n a l l y ,  i n t o  f r u i t s  and o t h e r  p e r e n n i a l  
t rees .  
(4) O r g a n i c  f e r t i l i z a t i o n .  I n  t h e  t r o p i c s ,  where v e g e t a t i o n  
i s  v e r y  l u s h ,  s u b s t a n t i a l  amounts  o f  n u t r i e n t s  can be 
r e t u r n e d  t o  t h e  s o i l  t h r o u g h  o r g a n i c  f e r t i l i z a t i o n .  
T e c h n i q u e s  f o r  e c o n o m i c a l l y  c o n v e r t i n g  farm waste and 
b y - p r o d u c t s  t o  f e r t i l i z e r s  a r e  a f o c u s  of much o n g o i n g  
r e s e a r c h .  It i s  expected t h a t  t h i s  e f f o r t  w i l l  p r o d u c e  
t a n g i b l e  r e s u l t s  v e r y  s o o n ,  and t h a t  a s u b s t a n t i a l  
p o r t i o n  of t h e  n u t r i e n t  requirements of P h i l i p p i n e  farms 
w i l l  come f rom o r g a n i c  f e r t i l i z a t i o n .  
( 5 )  F i x a t i o n  o f  n u t r i e n t s  f rom t h e  a tmosphe re .  The n i t r o g e n -  
f i x i n g  b a c t e r i a ,  Mvofi isa a n d  o t h e r  o r g a n i s m s  t h a t  can f i x  
n u t r i e n t s  f rom t h e  a t m o s p h e r e  a r e  t h e  f o c u s  of i n t e n s i v e  
r e s e a r c h  i n  t h e  P h i l i p p i n e s .  C u r r e n t  f i n d i n g s  i n d i c a t e  
t h e  exis tence o f  i n d i g e n o u s  s t r a i n s  t h a t  e x h i b i t  a h i g h e r  
r a t e  o f  f i x a t i o n .  If p e r f e c t e d ,  t h i s  i n n o v a t i o n  c a n  v e r y  
well p r o v i d e  F i l i p i n o  f a r m e r s  w i t h  t h e  cheapest  s o u r c e  o f  
f e r t i l i z e r .  
4.7 The c o n t r i b u t i o n  o f  t h e  IARCs 
The I A R C s  have c o n t r i b u t e d  t o  a g r i c u l t u r a l  p r o d u c t i v i t y  
e i t h e r  d i r e c t l y ,  t h r o u g h  t h e  d e v e l o p m e n t  o f  p r o d u c t i o n  t e c h n i q u e s  
t h a t  c a n  be a p p l i e d  t o  t h e  P h i l i p p i n e  s i t u a t i o n ,  o r  i n d i r e c t l y ,  
t h r o u g h  t h e  d i s c o v e r y  o f  m a t e r i a l s  and i n f o r m a t i o n  t h a t  a r e  u s e d  
a s  a b a s i s  f o r  d e v e l o p i n g  new t e c h n o l o g i e s  a d a p t e d  t o  t h e  
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c o u n t r y .  I R R I ,  w h i c h  i s  loca ted  i n  t h e  P h i l i p p i n e s  and  c o n d u c t s  
many e x p e r i m e n t s  i n s i d e  t h e  c o u n t r y ,  h a s  n a t u r a l l y  been t h e  
l e a d e r  i n  d e v e l o p i n g  t e c h n o l o g i e s  t h a t  a r e  d i r e c t l y  a p p l i c a b l e  t o  
P h i l i p p i n e  a g r i c u l t u r e .  Many of t h e  recommended r i c e  v a r i e t i e s  
a r e  d i r e c t  p r o d u c t s  of t h e  I R R I  program. The accompany ing  
management  t e c h n i q u e s ,  s u c h  a s  f e r t i l i z e r  l e v e l ,  t ime of p l a n t i n g  
a n d  p e s t  management  h a v e  i n  m a n y  cases  b e e n  l i f t e d  d i r e c t l y  f r o m  
I R R I  research r e s u l t s .  
O the r  c o n t r i b u t i o n s  h a v e  been  more o f  t h e  i n d i r e c t  t y p e .  
C I M M Y T ,  CIP, ICRISAT a n d  CIAT, a r e  a l l  i n t r o d u c i n g  g e n o t y p e s  of 
t h e i r  mandated  c rops  t o  t h e  P h i l i p p i n e s .  These  i n t r o d u c t i o n s  a r e  
f u r t h e r  t es ted  a n d  b r e d  f o r  a d a p t a b i l i t y  t o  l o c a l  c o n d i t i o n s .  
The same is  t r u e  f o r  new management  p r a c t i c e s .  C o n s e q u e n t l y ,  
t he re  i s  a l o n g e r  t ime l a g  between i n t r o d u c t i o n  and  farmer 
a d o p t i o n .  I n  a d d i t i o n ,  t h e  i d e n t i t y  and  u n i q u e n e s s  of t h e  I A R C s '  
c o n t r i b u t i o n  i s  n o t  a s  c l e a r  a s  t h a t  f o r  t h e  case  of I R R I .  
N e v e r t h e l e s s ,  t h e  g e n o t y p e s  f rom t h e  I A R C s  a r e  a c o n s i s t e n t  
component  of l o c a l  improvemen t  programs,  and  t h e  g e n e r a l  expec-  
t a t i o n  i s  t h a t  t h e s e  g e n o t y p e s  w i l l  c o n t r i b u t e  s u b s t a n t i a l l y  t o  
t h e  d e v e l o p m e n t  o f  be t t e r  p r o d u c t i o n  t e c h n o l o g i e s .  
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5 C o n c l u s i o n s  
5.1 The P h i l i p p i n e  research a n d  e x t e n s i o n  s y s t e m  
The P h i l i p p i n e s  h a s  a f a i r l y  w e l l - o r g a n i z e d  research and 
e x t e n s i o n  s y s t e m  w i t h  t r a i n e d  and experienced s t a f f .  
h a s  m o r e  t h a n  3 ,000 r e s e a r c h e r s I  1 9  p e r c e n t  o f  w h i c h h a v e  MS a n d  
8 percent  o f  w h i c h  have PhD degrees. 
t u t i o n s  i s  c l e a r e d  and  m o n i t o r e d  by a c e n t r a l  c o o r d i n a t i n g  
c o u n c i l  w h i c h  a l s o  summar izes  and documents  r e s e a r c h  r e s u l t s .  
The N A R S  
Research i n  a l l  i n s t i -  
A l though  t h e  e x t e n s i o n  s t a f f  h a s  fewer advanced  degree 
h o l d e r s ,  i t  h a s  a se r ies  of s u c c e s s f u l  experiences i n  p r o d u c t i o n  
programs.  There i s  enough e x t e n s i o n  p e r s o n n e l  t o  cover e a c h  o f  
t h e  34,000 r u r a l  c o m m u n i t i e s  i n  t h e  c o u n t r y .  Thus  f o r  any  new 
t e c h n o l o g y  d e v e l o p e d  by t h e  I A R C s ,  t h e  P h i l i p p i n e  research  and 
e x t e n s i o n  s y s t e m  h a s  t h e  c a p a c i t y  t o  r a p i d l y  t e s t  and  d i s s e m i n a t e  
it. 
5.2 The  P h i l i p p i n e  a g r i c u l t u r a l  s e c t o r  
P h i l i p p i n e  a g r i c u l t u r e  h a s  s t e a d i l y  grown i n  t h e  l a s t  two 
decades d e s p i t e  minimum h e l p  and s u b s i d y  from t h e  government .  
Rice, t h e  m a j o r  s t a p l e ,  has  been t h e  s t a r  p e r f o r m e r .  Since 1972,  
p r o d u c t i o n  h a s  grown a n n u a l l y  by  4.5 p e r c e n t ,  o u t s t r i p p i n g  popu- 
l a t i o n  g r o w t h  by more t h a n  1.5 p e r c e n t a g e  p o i n t s .  By t h e  l a t e  
19709, t h e  P h i l i p p i n e s  had s h i f t e d  f r o m  i m p o r t i n g  t o  e x p o r t i n g  
r i ce .  
Corn, t h e  n e x t  most i m p o r t a n t  crop, o c c u p y i n g  a b o u t  t h e  same 
a r e a  a s  r i c e ,  h a s  b e e n  g r o w i n g  a t  a s l o w e r  p a c e ,  w i t h  much o f  i t s  
growth  f u e l e d  by t h e  e x p a n s i o n  of t h e  c u l t i v a t e d  area.  W i t h  t h e  
d e v e l o p m e n t  o f  new h y b r i d s  t h a t  have  much h i g h e r  y i e l d  p o t e n t i a l ,  
c o r n  c a n  be expected t o  be t h e  s t a r  performer of t h e  1 9 8 0 s .  
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5.3 Impact  of t h e  I A R C s  on t h e  P h i l i p p i n e  N A R S  
D i s t r i b u t i o n  of improved  germplasm,  t r a i n i n g  of research  
s t a f f  and  d i s s e m i n a t i o n  o f  new research f i n d i n g s  a r e  t h e  t h ree  
s e r v i c e s  o f t h e  I A R C s  t h a t  a r e  p e r c e i v e d t o  b e t h e  most  u s e f u l  t o  
t h e  NARS. E l i t e  germplasm produced  by t h e  I A R C s  h a s  g r e a t l y  
i n c r e a s e d  t h e  g e n e t i c  d i v e r s i t y  of b r e e d i n g  m a t e r i a l s  i n  t h e  N A R S  
a n d  has  c o n t r i b u t e d  s u b s t a n t i a l l y  t o  t h e  p rogres s  i n  v a r i e t a l  
improvement .  N e w  r i ce  v a r i e t i e s  d e v e l o p e d  a t  I R R I  h a v e  b e e n  
d i r e c t l y  recommended by t h e  N A R S  f o r  commercial p r o d u c t i o n .  
Var ie t ies  i n  c o r n t  sorghum a n d  po ta toes  d e v e l o p e d  by C I M M Y T t  
I C R I S A T  and  CIP, r e s p e c t i v e l y ,  h a v e  been  t e s t e d  e x t e n s i v e l y  w i t h  
v e r y  p r o m i s i n g  p o t e n t i a l  f o r  progress .  
T r a i n i n g  of N A R S  s t a f f  by t h e  I A R C s  h a s  been g r e a t l y  
a p p r e c i a t e d  b e c a u s e  of t h e  r e l e v a n c e  of t h e  program a n d  t h e  
e x p e r t i s e  of t h e  t r a i n i n g  s t a f f .  
R e s e a r c h  f i n d i n g s  t h a t  have  been  a p p l i e d  by t h e  N A R S  i n  
s o l v i n g  l o c a t i o n - s p e c i f i c  p roblems are:  ( 1 )  p r o p e r t i e s  of sub-  
merged paddy s o i l s t  (2) research methods f o r  on-farm t r i a l s ,  
( 3 )  crop  i n t e r a c t i o n  i n  i n t e n s i v e  c r o p p i n g ,  a n d  (4) b r e e d i n g  
methods.  
While t he re  i s  no  q u e s t i o n  of t h e  u s e f u l n e s s  of t h e  I A R C s  t o  
t h e  NARS,  s i m i l a r  s e r v i c e s  a r e  a l s o  a v a i l a b l e  from o t h e r  i n s t i -  
t u t i o n s .  I t  i s  n o t  c l ea r ,  t h e r e f o r e ,  i f  s i m i l a r  p rog res s  i n  t h e  
N A R S  c o u l d  h a v e  b e e n  o b t a i n e d  i f  t h e  I A R C s  d i d  n o t  ex is t .  
F u r t h e r m o r e t  t h e  P h i l i p p i n e  N A R S  has  expressed d o u b t  a s  t o  
whe the r  t h e  I A R C  model i s  c o s t - e f f e c t i v e  w i t h  respect  t o  
a c c e l e r a t i n g  t h e  d e v e l o p m e n t  o f  t h e  NARS. 
5.4 Impact  on  a g r i c u l t u r a l  p r o d u c t i v i t y  
1 
I R R I  c l e a r l y  d o m i n a t e s  t h e  c o n t r i b u t i o n  of t h e  I A R C s  t o  
increased a g r i c u l t u r a l  p r o d u c t i o n  i n  t h e  P h i l i p p i n e s .  Rice, t h e  
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most i m p o r t a n t  f o o d  crop,  i s  t h e  r e c i p i e n t  o f  a m a s s i v e  produc-  
t i o n  program t h a t  i s  based m a i n l y  on t e c h n o l o g i e s  d e v e l o p e d  a t  
I R R I .  The  i m p a c t  o f  o t h e r  I A R C s  on a g r i c u l t u r a l  p r o d u c t i o n  is  
more d i f f i c u l t  t o  t race .  Many of  t h e  i n n o v a t i o n s  d e v e l o p e d  by 
t hese  c e n t e r s  have  t o  go t h r o u g h  t h e  N A R S  before a c t u a l  a d o p t i o n  
by farmers. C o n s e q u e n t l y ,  t h e  i d e n t i t y  of t h e  I A R C  t e c h n o l o g y  i s  
n o t  c l e a r ,  and i n  may i n s t a n c e s  t h e  i n n o v a t i o n s  may be claimed by 
t h e  NARS. 
5.5 Impact  of i n d i v i d u a l  I A R C s  
I A R C s  w i t h  commodi ty  m a n d a t e s  were t h e  most u s e f u l  i n  
i m p r o v i n g  t h e  N A R S  and a g r i c u l t u r a l  p r o d u c t i v i t y  i n  t h e  P h i l i p -  
p i n e s .  I R R I ,  w i t h  i t s  h e a d q u a r t e r s  i n  t h e  c o u n t r y ,  c l e a r l y  
d o m i n a t e s  a l l  o t h e r  c e n t e r s .  C I M M Y T ,  C I P ,  C I A T ,  ICRISAT a n d  
I B P G R  ( i n  t h a t  o rde r )  were t h e  o n l y  o t h e r  c e n t e r s  m e n t i o n e d  t o  
h a v e  been u s e f u l  t o  t h e  P h i l i p p i n e  programs.  
5.6 E f f e c t i v e n e s s  of t h e  I A R C  model 
P e r c e p t i o n  of t h e  f u t u r e  u s e f u l n e s s  of t h e  commodity-  
mandated  c e n t e r s  t o  a g r i c u l t u r a l  research and d e v e l o p m e n t  i n  t h e  
P h i l i p p i n e s  is  n o t  so o p t i m i s t i c .  The p r e v a i l i n g  a s s e s s m e n t  of 
I R R I ,  f o r  example, is: ( 1 )  t h a t  I R R I  h a s  been  immense ly  success- 
f u l  i n  i n c r e a s i n g  r i ce  p r o d u c t i o n ,  (2) t h a t  I R R I  w i l l  c o n t i n u e  t o  
c o n t r i b u t e  t o  a g r i c u l t u r a l  d e v e l o p m e n t ,  b u t  i t s  f u t u r e  i m p a c t  is  
expected t o  be much less,  and  ( 3 )  t h a t  I R R I  h a s  had  a more  modest 
i m p a c t  on  t h e  N A R S ,  a n d  a s  t h e  N A R S  m a t u r e s ,  t h e  f u t u r e  i m p a c t  
w i l l  become e v e n  less. The commodity-mandated c e n t e r s ,  and  I R R I  
i n  p a r t i c u l a r ,  a r e  s e e n  t o  b e  most e f fec t ive  i n  s o l v i n g  well- 
d e f i n e d  p r o b l e m s  t h a t  a r e  common t o  a l a r g e  number of c o u n t r i e s .  
A s  these major problems a r e  s o l v e d ,  many s m a l l  problems t a k e  
t h e i r  p l a c e .  These s e c o n d a r y  p r o b l e m s ,  w h i c h  a r e  more d i v e r s e  
and  much more  l o c a t i o n - s p e c i f i c ,  a r e  n o t  e a s i l y  s o l v e d  by  I A R C  
research. A t  t h i s  s t a g e ,  t h e  IARC model becomes l e s s  e f f e c t i v e  
a n d  o t h e r  m o d e l s  may h a v e  t o  t a k e  i t s  p l a c e .  P e r h a p s  t h e  m a n d a t e  
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of t h e  IARCs can b e  modified from one o f  d i rec t ly  conducting 
research to one of determining research p r i o r i t i e s  and channeling 
f inancial  support t o  the NARS for implementing high-priority 





The Member Institutions of the Research Network 
in the Philippines 
A. National Research Centers 
W t i  -c- 
1. Central Luzon State University (CLSU), Muilozr 
2. University of the Philippines at Los Brilos (UPLB) 
3. Visayas State College of Agriculture (VISA) Baybay, 












Forest Research Institute (FORI) College, Laguna. 
Forest Production Research and Industry Development 
Philippine Sugar Commission (PHILSUCOH), La Granja, 
Philippine Coconut Authority (PCA), Bago Olehiro, 
Philippine Tobacco Research and Training Center 
Cotton Research and Development Institute ( C R D I ) ,  
University of the Philippines in the Visayas (UPV) 
Commission (FORPRIDECOM) College, Laguna. 
La Carlota City. 
Davao City. 
(PTRTC), MMSU, Batac, Ilocos Norte. 
MMSU, Batac, Ilocos Norte. 
College of Fisheries, M a g - a o  and Legaois floilo. 
B. Regional Research Centers 
1. Mariano Marcos State University (MMSU), Batac, Ilocos 
2. Isabela State University (ISU) Cabagan and Echague 
3. Mountain State Agricultural College (MSAC) La Trinidad, 
4. Palawan National Agricultural College (PNAC), 
5. Camarines Sur Agricultural College (CSAC), Pili, 






(BPI)@ La Granja, La Carlota City. 
C. Cooperating Field Stations 
130 CFS have been identified. 
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As o f  J u l y  1980 t h e r e  were 10  Research Consort ia  (Cen te r s ) .  
P C A R R D  i s  a member agency t o  a l l  o f  them. 
1. 
2. 
3 .  
4. 
5 .  





Bicol  A g r i c u l t u r a l  and Resources Research Consortium 
Lead agency: C S A C ,  9 members. 
( B A R R C )  
Cent ra l  Luzon A g r i c u l t u r a l  Research Center ( C L A R C )  
Lead Agency: CLSU, 5 member agencies .  
Cagayan Valley I n t e g r a t e d  A g r i c u l t u r a l  Research 
Lead agency: ISU, 5 member agencies .  
System (CVIARS) 
Highland A g r i c u l t u r a l  Center ( H A R C )  
Lead Agency: M S A C ,  2 member agencies .  
I l o c o s  A g r i c u l t u r a l  Research Center ( I L A R C )  
Lead agency: MMSU, 4 member agencies .  
La Granja A g r i c u l t u r a l  Research Center ( L G A R C )  
Lead Agency: B P I ,  4 member agencies .  
Northern and Cen t ra l  Mindanao Coordinated A g r i c u l t u r e  
Lead Agency: C M U ,  2 member agencies .  
Research and Resources Program (NOCEMCARRP)  
Palawan A g r i c u l t u r a l  Research Center ( P A R C )  
Lead agency: P N A C ,  2 member agencies .  
Southern Mindanao A g r i c u l t u r a l  Research Center ( S M A R C )  
Lead agency: U S M ,  2 member agencies .  
Visayas Coordinated A g r i c u l t u r a l  Research Program 
Lead agency: V I S C A ,  5 member agencies .  





Rice Varieties Recommended by the Philippine Seed Board 
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Appendix B continued 










































Appendix  C 
Persons Interviewed and Places  V i s i t e d  
1. 
2 .  
3 .  
4. 
5 .  
6 .  
7. 
8. 






15 .  
16. 
17 . 
Dr. B a s i l i o  B. Mabbayad, Chairman, Department of  Agronomy, 
College of Agr icu l ture .  
Dr. Ricardo M. Lantican,  Di rec tor  of  Research. 
Dr. Roger Cuyno, D i rec to r  o f  Extension. 
Dr. Fernando C. Sanchez, D i rec to r ,  National Crop P ro tec t ion  
Center.  
Dr. Ruben L. V i l l a r e a l ,  D i rec to r ,  I n s t i t u t e  of  P l an t  
Breeding.  
Dr. Narciso Deomampo, Chairman, Department of  Agr i cu l tu ra l  
Economics, College of  Development Economics and Management. 
Dr. Nicanor Fernandez, Associate  Dean, College of  
A g r i c u l t u r e .  
D r .  Manual Lant in ,  Program Leader, Corn Breed ing ,  I n s t i t u t e  
of P lan t  Breeding. 
Dr. Pedro Sandoval, Dean, College of  Development Economics 
and Management. 
Dr. Obdulia Sison,  Professor  and former Di rec to r  of  
Extension. 
D r ,  Danilo Baldos, Corn Breeder, I n s t i t u t e  of P l an t  
Breeding . 
Dr. Eufemio T. Rasco, Vegetable and Pota to  Breeder, 
I n s t i t u t e  o f  P l a n t  Breeding, Chairman, H o r t i c u l t u r e  
Department, College of Agr icu l ture .  
D r .  Edwin  J a v i e r ,  Rice Breeder, College of A g r i c u l t u r e .  
Mr. Rode1 Revi l leza ,  Research A s s i s t a n t ,  Sorghum B r e e d i n g  
Sec t ion ,  I n s t i t u t e  of P l an t  Breed ing .  
Mr. Armando Aquino, Researcher, Corn Breeding Sec t ion ,  
I n s t i t u t e  of P lan t  B r e e d i n g .  
D r .  Azucena L. Carpena, Rootcrops Breeder, I n s t i t u t e  of 
P l an t  Breeding. 
Dr. Sant iago T i l o ,  P ro fes so r ,  College of Agr icu l ture .  
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18. Dr. Henry P. Samonte, Professor ,  Col lege of Agr icu l ture .  
19. D r .  Bea t r i z  Mercado, Professor ,  Col lege of Agr icu l ture .  
20. D r .  Diosdado Carandang, P ro fes so r ,  Col lege of Agr icu l ture .  
21. D r .  B e l e n  Rejesus,  Professor ,  Col lege of Agr icu l ture .  
22. D r .  Delf in  Lapiz,  P ro fes so r ,  Col lege of Agr icu l ture .  
J?u.EER 
1. D r .  Amado Maglinao, D i rec to r ,  Farming Systems Divis ion.  
2. Dr. Ramon Valmayor, D i rec to r  General.  
3. Dr. D e l y  Gapasin, D i r e c t o r ,  Crops Divis ion.  
4. Dr. Aida Librero ,  D i r e c t o r ,  Socioeconomics Divis ion.  
5 .  D r .  Thelma S. Cruz, D i r e c t o r ,  Communication Divis ion.  -
1.  
2. 
3 .  
4. 
5 .  








Mr. Antonio Mercado, J r . ,  Corn Breeder,  Pioneer  Seed 
Company, Makati. 
Mr. Jesus A l i x ,  D i r e c t o r ,  Bureau of A g r i c u l t u r a l  Economics. 
Mr. Emiliano Gianzon, D i rec to r  of Research, Bureau of 
Plan t  I n d u s t r y ,  Manila. 
Mr. Manuel L i m ,  Consul tant  and  former Deputy  Minister, MAF. 
Dr. Edgardo C.  Q u i s u m b i n g ,  D i rec to r ,  A g r i c u l t u r a l  Research 
Off ice ,  MAF. 
Mr. Doq,ingo F. Panganiban, D e p u t y  Minister, MAF. 
Dr. Orlando Sacay, Deputy Minister, MAF. 
Mr. Jose Martinez,  Legume and Vegetable Sec t ion ,  F i e l d  T r i a l  
Se rv ices ,  BPI .  
Mr. Maximo A g l i b u t ,  C h i e f ,  Cereal  Sec t ion ,  F i e l d  T r i a l  
Se rv ices ,  B P I .  
D r .  Alfredo Palo,  B P I .  
Mr. Damaso Cal lo ,  Jr . ,  Rice Tes t ing  Program, NFAC. 
Mr. Ronduen, BPI.  
Mr. Se fe r ino  Banguid, Chief Root Crop Divis ion ,  B P I .  
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14. Mr. Segundo Serrano,  D i rec to r ,  Bureau of A g r i c u l t u r a l  
Extension. 
w, Nueva Ec 
1. Mr. L i b e r t i t o  F e l i c i a n o ,  Superintendent ,  Maligaya Rice 
Research and Tra in ing  Center and RIARS Manager, Region 111. 
2. Mr. Rudy Gal lardo,  Core s t a f f  f o r  c rops ,  RIARS, Region 111. 
3. Mr. Aguinaldo Bueno, Rice Breeder and Agronomist, Maligaya 
Rice Research and Tra in ing  Center ( M R R T C ) ,  Region 111. 
4. Dr. Felomena Campos, Di rec tor  of Research, Cent ra l  Luzon 
S t a t e  U n i v e r s i t y  (CLSU). 
5 .  Dr. Fermina Rivera,  C h i e f ,  Rural S t u d i e s  Div is ion ,  CLSU. 
6. Dr. Josue Erabagon, Professor  of  Agronomy, CLSU. 
7. Dr. Marcel0 Roquel, D i rec to r  of  I n s t r u c t i o n  and former Dean, 
CLSU. 
8. Mr. T e o f i l o  Eugenio, M R R T C .  
9. Mr. I sagan i  Herrera ,  Research Coordinator,  Region 111. 
I l O U O  C i t v  and La G r a i a ,  Nemos O c c i d e n t u  
1. Mr. Romeo Aquino, Chairman Rainfed Agr i cu l tu ra l  Development 
Program f o r  I l o i l o  ( R A D I P  Coordinating Committee) and 
Di rec to r ,  MAF, Region 111. 
2. D r .  Eugenio Sabalboro, R I A R S  Manager, Region V M i n i s t r y  of 
Agr i cu l tu re  and Food. 
3. Ms. C h e r r y  Div inagrac ia ,  Superintendent ,  Camarines Sur 
A g r i c u l t u r a l  College.  
4.  Mr. Romeo Valderas,  Dean, Graduate School, Camarines Sur 
Agr i cu l tu ra l  College.  
5 .  Mr. Eddie Chu, P r o j e c t  Manager, Rainfed Agr i cu l tu re  
Development P r o j e c t ,  Region V. 
cloban and Bavbav Levta 
1.  Dr. Emiliana Bernardo, Root c rops  breeder ,  VISCA. 
2 .  D r .  Fernando Bernardo, P res iden t ,  V I S C A .  
3. Mr. Agapito Tauro, A s s i s t a n t  Regional D i rec to r ,  Region X I I I .  
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4. Mr. Dani lo  Palang,  RIARS Manager Region VIII, M i n i s t r y  of 
Agriculture and Food. 
l!ihmmQ 
1. Dr. Kundo Pahm, RIARS Manager, Region XII. 
2. Dr. J i m  Imlan, Pres ident ,  U n i v e r s i t y  of  Southern Mindanao. 
3 ,  Mr, Wioomedes Balanay, RIARS Manager, Region X .  
40 Mr. Bene Bustamante, Superintendent, Kidapawan Experiment 
S t a t  ion. 
c 
5 .  Mr. Cuiz Petrache, RIARS Manager, Region X I .  
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